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(57) Tri- heterocyclic compound of formula (I) 




a) 



CO wherein each of W, X and Y is carbon or nitrogen; each 
CO of u and Z is CR 2 , NR 13 , nitrogen, oxygen, sulfur etc.; 

CO 



Q. 

UJ 



A ring is carbocyclic ring, heterocyclic ring; R 1 is alkyl, 
alkenyl, alkynyl, NR 4 R 5 , OR 6 etc.; R 3 is carbocyclic ring, 
heterocyclic ring; 

and a pharmaceutically acceptable salt thereof, a proc- 
ess for the preparation thereof, a pharmaceutical com- 
prising them as an active ingredient. 

A compound of formula (I) is useful, in order to pos- 
sess corticotropin releasing factor receptor antagonistic 
activity, for the prevention and/or treatment of depres- 
sion, anxiety, eating disorder, posttraumatic stress dis- 
order, peptic ulcer, irritable bowl syndrome, Alzheimer's 
disease, drug addiction or alcohol dependence syn- 
drome etc. 
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Description 

Technical Field 

[0001] The present invention relates to tri- heterocyclic compounds of formula (I) 




(I) 



wherein ail symbols are as hereinafter defined; which is useful as a pharmaceutical, and a pharmaceutical comprising 
them as an active ingredient. 

20 Background 

[0002] Corticotropin Releasing Factor (CRF) was a peptide comprising 41 amino acid residues and isolated from 
ovine hypothalamic in 1981 . It was suggested that CRF was released from hypothalamic and controlled a secretion of 
adrenocorticotropic hormone (ACTH) from hypophysis [Science, 218, 377-379(1 982)]. 

[0003] A biological effect is begun from CRF binds to CRF receptor, which exists on membranous surface of ACTH 
producing cell in anterior pituitary. Two subtypes of CRF receptors have been identified, and each one of these is 
distributed in a different area of brain. For example, a lot of receptor 1 is distributed in hypophysis, hypothalamib 
cerebral cortex and a lot of receptor2 is distributed in septal of brain, hypothalamus nucleus paraventricularis Besides' 
receptors are also distributed in peripheral organ, for example, heart, gastrointestinal, lung, adrenal medulla spleen' 
liver, renal, glandula prostatica. Concretely, receptor 1 is existed in bowel or spleen, receptor 2 is existed in stomach 
and especially receptor 20 is existed in heart and skeletal muscle. 

[0004] ACTH, which is released by a stimulation of CRF, stimulates a secretion of Cortisol from adrenal cortex and 
relates to a systemic action for reproduction, growth, gastrointestinal function, inflammation, immune system nervous 
system etc. Consequently, CRF is believed to plays a role as a regulator of these functions. 

[0005] It was reported that excess CRF was secreted in brain of patient with depression and anxiety disorders [Sci- 
ence, 226, 1342-1343 (1984); Neuroscience and Behavioral Reviews, 22, 635-651 (1998); J. Endocrinol, 160, 1-12 
(1999)]. 

[0006] Besides, a relation of CRF and various disorders was reported, for example, eating disorder [Science 273 
1561-1564 (1996)], inflammation [Endocrinology, 137, 5747-5750 (1996)], irritable bowel syndrome [Am J Physiol" 
i§3, G582-G586 (1 987)], drug dependence [Psychopharmacology 1 37, 1 84-1 90 (1 998)] and ischemia [Soc Neuroscl 
Abstr(Nov 4-9, New Orleans), 807.5 (2000)]. 

[0007] On the other hand, CRF has an intimate involvement in stress. For example, administration of CRF to the 
brain elicited same behavior and endocrine response as an animal under stressful conditions [Nature 297 331 (1 982)] 
[0008] As above, a relationship of CRF and a disorder of central nerve system, neuropsychiatric disoTdlr or a disorder 
of penpheral organ has been attracted attention. 

[0009] Accordingly, an antagonism of CRF receptor is considered to be useful for a disease by abnormal secretion 
of CRF, for example, various diseases comprising stress-related disorders. For examples, it is believed to be useful 
for a prevention and / or treatment of depression, single episode depression, recurrent depression postpartum de- 
pression, child abuse induced depression, anxiety, anxiety related disorders (e.g. panic disorder, particular phobia 
fear of falling, social phobia, obsessive compulsive disorder), emotional disorder, bipolar disorder, posttraumatic stress 
disorder, peptic ulcer, diarrhea, constipation, irritable bowl syndrome, inflammatory bowel disease (ulcerative colitis 
Crohn's disease), stress-induced gastrointestinal disturbance, nervous emesis, eating disorder (e g anorexia nervosa' 
bulimia nervosa), obesity, stress-induced sleep disorder, pain of muscular fiber induced sleep disorder stress-induced 
immune suppression, stress-induced headache, stress-induced fever, stress-induced pain, post operative stress rheu- 
matoid arthritis, osteoarthritis, osteoporosis, psoriasis, thyroid dysfunction, uveitis, asthma, inappropriate anti- diarrhea 
hormone induced disorder, pain, inflammation, allergic disease, head injury, spinal cord injury, ischemic neuron injury 
toxicity neuron injury, Cushing's disease, seizure, spasm, muscular spasm, epilepsy, ischemic disease, Parkinson's 
disease, Huntington disease, urinary incontinence, Alzheimer's disease, senile dementia of Alzheimer type multi- 
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infarct dementia, amyotrophic lateral sclerosis, hypoglycemia, cardiovascular or heart-related disease (hypertension, 

tachycardia, congestive heart failure), drug addiction or alcohol dependence syndrome. 

[0010] . On the other hand, following compounds having an antagonism activity of CRF were known. 

i 

(1) In a specification of WO 97/29109, a compound of formula (A) 



1A 




wherein 

R 1A is NR 4A R 5A or OR 5A ; 

R 2A is alkyl, alkyloxy, alkylthio: 

R 3A is H, alkyl, alkylsulfonyl, alkylsufoxy or alkylthio; 

R 4A is H, alkyl, mono- or di(cycloalkyl)methyl, cycloalkyl, alkenyl, hydroxyalkyl, alkylcarbonyloxyalkyl or alky- 
loxyalkyl; 

R 5A is alkyl, mono- or di(cycloalkyl)methyl, Ar 1A -CH 2 , alkenyl, alkyloxyalkyl, hydroxyalkyl, thienylmethyl, fura- 
nylmethyl, alkylthioalkyl, morpholinyl etc.; 

or R 4A and R 5A taken together with the nitrogen atom to which they are attached may form a pyrrolidinyl, 
piperidinyl, homopiperidinyl or morpholinyl, optionally substituted with alkyl, alkyloxyalkyl; 
Ar A is phenyl, phenyl substituted with 1 , 2 or 3 substitutes independently selected from halo, alkyl, trifluorome- 
thyl, hydroxy, etc.; pyridinyl, pyridinyl substituted with 1 , 2 or 3 substitutes independently selected from halo, 
alkyl, trifluoromethyl, hydroxy; ' 

was described as CRF receptor antagonist. 

i 

(2) In a specification of WO 98/03510, a compound of formula (B) 



3B 



(B) 



wherein 



A B isNorCR 8 ; 
Z B is N or CR 2B ; 

Ar B is selected from phenyl, naphthyl, pyridyl, pyrimidinyl, triazinyl, furanyl, thienyl, benzothienyl, benzofuranyl, 
etc., each Ar 8 optionally substituted with 1 to 5 R 4B ; 

R B is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, halo, cyano or haloalkyl; 
R 1B is H, alkyl, alkenyl, alkynyl, halo, cyano or haloalkyl, hydroxyalkyl, etc.; 
R 2B is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, etc.; 

R 3B is H, OR 7B SH, S(0) n R!3B; C0R 7B , C0 2 R 7B OC(0)R 13B , NR 8B COR 7B , N(COR 7B ) 2 , NR 8B CONR 6B R 7B , 
NR 8B C0 2 R 13B NR 6B R 7B , alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, etc.; 

R 4B is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, N0 2 , halo, cyano, haloalkyl, NR 6B R 7B , NR 8B COR 7B , 

etc.; 



was described as CRF receptor antagonist. 



(3) In a specification of WO 98/08847, a compound of formula (C) 
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B c 



I 1 V (Q 



R 50 



70 wherein 
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30 



35 



40 



the dashed lines is optional double bonds; 
A c is nitrogen or CR 7C ; ; 

?o£ D ff CR2 ^ bRlCR2CRl0C ' c (=CR 2c R^)Ric NHCR1CR2CR10C 0 CRic R 2C R ioc S CRic R 2c R ioc 

CR2CR10C NH ric CR2CR10CQR1C CR2C R ioc SR ic orC OR2c ; 1 SCR R R ' 

jc and KC are each independently nitrogen or carbon and both 'are not nitrogens- 

and EC are each selected, independently, from nitrogen, CR", C= 0, C=S, sulfur, oxygen, CR4C R 6c and 

. G c is nitrogen or carbon; 

s T uti 9 t e C d° n i o 9 ? f • ? JC maV be 3 SatUrated 0r Unsaturated 5-membered ring and optional* 

SI , n r ^° • ° Uble b ° ndS and may ° ptionally contain fr ° m ° ne to three heteroatoms in the 
ring and may optionally have one or two C=0 or C=S 

Thinrn h"*' °* to "*X 8Ut * ftu ™ with one <" two substitutes' independently selected from hydroxy fluoro 
chloro, bromo, lodo, O^alkyl, CF 3 , C(=0)0-alkyl, OC(=0)alkyl, etc ■ ^' ' 

cVaSC,e!c. may 0Pti0na " y C ° n,ain fr ° m 10 three d ° Uble ° rtriple b ° ndS ' afyl 

Sc !! m' I?!' ?" alkyl ' J 10 ™' flUOr °' bromo ' iodo > a'Mene-O-alkyI, alkylene-OH or S-alkyl; 
dsc 1 ^ ' °' Ch ' 0r0 ' bTOm0 ' i0d0 ' hydrox * °y ano ' amin °. alkylene-OH, CF, etc- 

substl"^^ and 6aCh 9r ° Up is SUbstituted wi ' th fram one to four 

alkvflfn " J ' f , 60 ° f Sa ' d substitutes ma V be Elected, independently, from fluoro, chloro 
alky and 0-aH<yl, and one of said substitutes may be selected from bromo, iodo, formyl OH alkylene-OH 
alkylene-0-alkyl,cyano,CF3,nitro, amino, alkylamino, dialkylamino, etc.; alkylene OH, 

was described as CR F receptor antagonist. 

Disclosure of Invention 

^s;; en,ion relates 10 tri " heterocyclic compounds - More particuiariy ' this inventi ° n is reiated * 



45 




(I) 



50 wherein 



55 R2j s 



w T~£* independently ' fe cart50n or nitr °9 en and bo*" are not nitrogens at the same time; 
w is carbon or nitrogen; 

U and 2 each independently, is CR 2 , NR13 nitrogen, oxygen, sulfur, C=0 or C=S; 



(i) hydrogen, 

(ii) C1-8 alkyl, 
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(iii) C2-8 alkenyl, I. ■ 

(iv) C2-8 alkynyl, ■ 1 , 

(v) halogen atom, , 1 i 1 , , 

» (vi) CF 3) , , \ \ , , • • ^ ■ 

5 (vii) cyano, . / . , ' 

(viii) nitro, * 1 « 

(ix) NR 9 R 10 in which R 9 and R 10 ieach independently, 

(i) hydrogen, 
10 (ii) C1-4 alkyJ, ' 

(iii) C3-10 mono- or bi-cWbocyclic ring, • 

(iv) 3-1 0 jnemberedi mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen(s) and / or 
1-2 of sulfur(s*) or 

(v) C*1 -4 alkyl substituted by C3-1 0 mono- or bi-carbocyclic ring or 3-1 0 membered mono- or bi-heterocyclic 
15 ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or '1-2 of sulfur(s), 

(x) OR 11 in which R 11 is i 

(i) hydrogen, , 
20 (ii)C1-4alkyl, 

(iii) C5-6 carbocyclic ring, 1 , > 

(iv) 5 or 6 membered heterocyclic ring containing 1-2 of nitrogen(s), 1 of oxygen and / or 1 of sulfur or , 

(v) C1 -4 alkyl substituted by C5-6 carbocyclic ring or 5 or 6 membered heterocyclic ring containing 1 -2 of 
nitrogen(s), 1, of oxygen and / or 1 of sulfur, 

25 , ; 

(xi) SH, 

(xii) S(0) n R 1 2 in which n is 0, 1 or 2, R 12 is 

(i) C1-4 alkyl, 
30 (ii) C5-6 carbocyclic ring, 

(iii) 5 or 6 membered heterocyclic ring containing 1 -2 of nitrogen(s), 1 of oxygen and / or 1 of sulfur or 

(iv) C1-4 alkyl substituted by C5-6 carbocyclic ring or 5 or 6 membered heterocyclic ring containing 1-2 
of nitrogen(s), 1 of oxygen and / or 1 of sulfur, 

35 (xiii)COR 11 , 

(xiv) COOR 11 , 

(xv) CONR 9 R 10 , 

(xvi) C3-10 mono-or bi-carbocyclic ring, 

(xvii) 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen (s) and / or 
40 1-2 of sulfur(s) or 

(xviii) C1-4 alkyl substituted by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3 , cyano, nitro, 
NR 9 R1<>, OR 11 , =N-OR", SH, S(0) n R 12 , COR 11 , COOR 11 , CONR 9 R 1 <>, C3-10 mono- or bi- carbocyclic ring 
and 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1 -2 of oxygen(s) and / or 1-2 
of sulfur(s), 



45 



R 1 3is 



(i) hydrogen, 

(ii) C1-4 alkyl, 
50 (iii) C2-4 alkenyl, 

(iv) C2-4 alkynyl, 

(v) C3-10 mono- or bi- carbocyclic ring, 

(vi) 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 
of sulfur(s) or 

55 (vii) C1 -4 alkyl substituted by C3-1 0 mono- or bi-carbocyclic ring or 3-1 0 membered mono-or bi-heterocyclic 

ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfur(s), 



™ is a single bond or a double bond, 
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is C4-6 carbocyclic ring or 4-6 membered heterocyclic ring containing at least one of nitrogen, oxygen and sulfur 
and these nngs are unsubstituted or substituted by 1 -3 of substitutes selected from C 1 -4 alkyl, C 1 -4 alkoxy halooen 
atom and CF 3 , ■ 
R* is 

(i) C1 -8 alkyl which is unsubstituted or substituted by 1 -5 of R 14 , ■ 

(ii) C2-8 alkenyl which is unsubstituted or substituted by 1 -5 of R 14 

(iii) C2-8 alkynyl which is unsubstituted or substituted by 1 -5 of R 14 , 

(iv) NR 4 R 5 in which R 4 and R5 each independently, 

(i) hydrogen, 

(ii) C1 -1 5 alkyl which is unsubstituted or substituted by 1 -5 of R 17 . 

(iii) C2-15 alkenyl which is unsubstituted or substituted by 1-5 of R 17 , 

(iv) C2-15 alkynyl which is unsubstituted or substituted by 1-5 of R 17 ' 

(v) C3-15 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1-5 of R18 

(vi) 3-15 membered mono- or bi-heterocydic ring containing 1-4 of nitrogen(s). 1-2 of oxygen(s) and / or 
1 -2 of sulf ur(s) which is unsubstituted or substituted by 1 -5 of R 18 

(v) OR 6 in which R 6 is 

(i) hydrogen, 

(ii) C1 -10 alkyl, 

(iii) C2-10alkenyl, 

(iv) C2-10 alkynyl, ' 

(v) C3-15 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1 -5 of R 18 , 

(vi) 3-15 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s). 1-2 of oxygen(s) and /or 
1 -2 of sulfur(s) which is unsubstituted or substituted by 1 -5 of R 18 

(y») C1-4 alkyl substituted by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3> cyano nrtro 
NR9R10, QR11, =N-ORH, SH, S(0)nRl2, COR", COORH, CONR»Rio C3-10 mono- orbi- camocyclic 
ring which is unsubstituted or substituted by 1 -5 of R" and 3-1 0 membered mono-or bi-Heterocyclic ring 
containing 1-4 of nitrogen(s), 1 -2 of oxygen(s) and / or 1 -2 of sulfur(s) which is unsubstituted or substituted 
by 1-5 of R 18 , 

(vi) SH, 

(vii) S(0)nR 7 in which n is as hereinbefore defined, R 7 is 

(i) C1-8 alkyl, 

(ii) C3-10 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1 -5 of R 18 

(iii) 3-1 0 membered mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen(s) and / or 
1 -2 of sulfurs) which is unsubstituted or substituted by 1 -5 of R1 8 , 

(iv) C1-4 alkyl substituted by C3-10 mono- or bi-carbocyclic ring, which is is unsubstituted or substituted 
by 1 -5 of R or 3-1 0 membered mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
(s) and / or 1 -2 of sulfur(s) which is unsubstituted or substituted by 1 -5 of R 18 , 

(viii) COR 8 

(ix) COOR 8 

(x) CONR 4 R5 ? 

(xi) NR 8 COR 8 a in which R 6a is 

(i) hydrogen, 

(ii) C1 -10 alkyl, 

(iii) C2-10 alkenyl, 
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(iy) C2-10 alkynyl or 

(v) C1-4 alkyl substituted by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3 , cyano, nitro, 
NR 9 R 10 , OR 11a =N-OR 11 , SH, S(0)nR 12 COR 11 , COOR 11 and CONR 9 R 10 , 

t 

5 (xii) NR 8 COOR 6 in which R 6 is as hereinbefore defined, R 8 is 

(i) hydrogen, 

(ii) C1-8alkyl, 

(iii) C2-8 alkenyl, 
10 (iv) C2-8 alkynyl, 

(v) C3-10 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1-5 of R 18 ,» 

(vi) 3-1 0 membered mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen(s) and / or 
1-2 of sulfur(s) which is unsubstituted or substituted by 1-5 of R 18 or 

(vii) C1-4 alkyl substituted by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3 , cyano, nitro, 
15 NR 9 R 10 , OR 11 , =N-OR 11 , SH, S(0)nR 12 , COR 11 , COOR 11 , CONR 9 R 10 , C3-10 mono- or bi- carbocyclic 

ring which is unsubstituted or substituted by 1 -5 of R 18 , and 3-1 0 membered mono- or bi-heterocyclic ring 
containing 1 -4 of nitrogen(s), 1 -2 of oxygen(s) and / or 1 -2 of sulf ur(s) which is unsubstituted or substituted 
by 1-5 of R 18 

20 (xiii) NR 8 CONR 4 R 5 , 

(xiv) C3-15 mono- or bi-carbocyciic ring which is unsubstituted or substituted by 1-5 of R 15 or 

(xv) 3-15 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and /or 1-2 
of sulfur(s) which is unsubstituted or substituted by 1 -5 of R 15 , 

i 

25 RHa is (i) hydrogen, (ii) C1-4 alkyl or (iii) C1-4 alkyl substituted by C5-6 carbocyclic ring or 5 or 6 membered 

heterocyclic ring containing 1-2 of nitrogen(s), 1 of oxygen and / or 1 of sulfur, ■ 
R 14 is (a) halogen atom, (b) CF 3 , (c) OCF 3 , (d) cyano, (e) nitro, (f) NR 4 R 5 , (g) OR 6 , (h) =N-OR 6 , (j) SH, (k) S(0) n R 7 , 
(I) COR 6 , (m) COOR 6 , (n) CONR 4 R 5 , (p) NR 8 COR 6 , (p) NR 8 C00R 6 (q) NR 8 CONR 4 R5, (r) C3-15 mono- or bi- 
carbocyclic ring which is unsubstituted or substituted by 1-5 of R 15 or (s) 3-15 membered mono- or bi-heterocyclic 

30 ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfur(s) which is unsubstituted or substituted 

by 1-5 of R 15 , 

R 16 is (a) C1-8 alkyl, (b) C2-8 alkenyl, (c) C2-8 alkynyl, (d) C1-4 alkoxy(C1-4)alkyl, (e) halogen atom, (f) CF 3 , (g) 
OCF 3 , (h) cyano, (j) nitro, (k) NR 4 R 5 , (I) OR 6 , (m)SH, (n) S(0) n R 7 , (o) COR 6 , (p) COOR 6 , (q) CONR 4 R 5 , (r) 
NR 8 COR 6 , (s) NR 8 COOR 6 , (t) NR 8 CONR 4 R 5 , (u) C3-10 mono- or bi-carbocyclic ring which is unsubstituted or 

35 substituted by 1-5 of R 20 , (v) 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of 

oxygen(s) and / or 1 -2 of sulfur(s) which is unsubstituted or substituted by 1 -5 of R 20 or (w) C1 -4 alkyl substituted 
by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3 , cyano, nitro, NR 4 R 5 , OR 6 , =N-OR 6 , SH, S(0) n R 7 , 
COR 6 , COOR 6 , CONR 4 R 5 , NR 8 COR 6 , NR 8 COOR 6 , NR 8 CONR 4 R 5 , C3-10 mono- orbi- carbocyclic ring which is 
unsubstituted or substituted by 1-5 of R 20 , and 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of 

40 nitrogen(s), 1 -2 of oxygen(s) and / or 1 -2 of sulfur(s) which is unsubstituted or substituted by 1 -5 of R 20 , 

R 17 is (a) halogen atom, (b) CF 3 , (c) OCF 3 , (d) cyano, (e) nitro, (f) NR 9 R 10 , (g) OR 11a (h)=N-OR 11 , (j) SH, (k) S 
(0) n R 12 , (I) COR 11 , (m) COOR 11 , (n) CONR 9 R 10 , (o) NR 8 COR 11 , (p) NR 8 COOR 11 , (q) NR 8 CONR 9 R 10 , (r) C3-15 
mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1-5 of R 18a or (s) 3-15 membered mono- or 
bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfur(s) which is unsubstituted 

45 or substituted by 1 -5 of R 18a , 

R 18 is (a) C1-4 alkyl, (b) C2-4 alkenyl, (c) C2-4 alkynyl, (d) halogen atom, (e) CF 3 , (f) OCF 3 , (g) cyano, (h) nitro, 
(j) SH, (k) S(0) n R 12 , (I) NR 9 R 1 <\ (m) OR 11 , (n) COR 11 , (o) COOR 11 , (p) CONR 9 R 10 , (q) C5-6 carbocyclic ring, (r) 
5 or 6 membered heterocyclic ring containing 1-2 of nitrogen(s), 1 of oxygen and / or 1 of sulfur or (s) C1-4 alkyl 
substituted by C5-6 carbocyclic ring or 5 or 6 membered heterocyclic ring containing 1-2 of nitrogen(s), 1 of oxygen 

so and / or 1 of sulfur, 

R 18a is (a) C1-4 alkyl, (b) C2-4 alkenyl, (c) C2-4 alkynyl, (d) halogen atom, (e) CF 3 , (f) OCF 3 , (g) cyano, (h) nitro, 
(j) SH, (k) S(0) n R 12 (I) NR 9 R 10 t (m) OR 11a (n) COR 11 , (o) COOR 11 or (p) CONR 9 R 10 , 
R 19 is C1-4 alkyl, C1-4 alkoxy, halogen atom, CF 3 , OCF 3 , cyano, nitro, amino, NH(C1-4 alkyl) or N(C1-4 alkyl) 2 , 
R 3 is (i) C5-10 mono- or bi-carbocyclic ring substituted by 1-5 of R 16 or 

55 (ii) 5-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of 

sulfur(s) substituted by 1-5 of R 16 , 
R 16 is (a)C1-8 alkyl, 
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(b) C2-8 alkenyl, 

(c) C2-8 alkynyl, L 

(d) halogen atom, ■ * . 

(e) CF 3) , ( , 
(0 OCF 3 , • ■ , , \ 

(g) cyano, * . /. ' / / . 

(h) nitro, ' ' } ■ . ' 
0) NR 9 R 1 ° .'. i 

(k)ORH,. . ., , . 

(I)SH, * ! 

(m) S(0) n Ri2 ) which is excepted phenylthio, ' : 

(n)COR 11 , ' , 

(o)COOR 11 ,: ,i * '.,•»' 

(p) CONR 9 R10, f ' , 
(q) NR8COR", 

(r) NR 8 COOR 11 , ' 
(S)NR8CONR9R10, ' 
(t) C3-10 mono- or bi-carbocyclic ring, 

(u) 3-10 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 
ofsulfur(s) j 

(v) C1-4 alkyl substituted by 1-2 of substitutes selected from halogen atom, CF 3 , OCF 3 , cyano nitro NR9R™ 
OR", =N-OR 11 , SH, S(0) n Ri2, COR 11 , COOR 11 , CONR9R10, NR 8 COR 11 , NR 8 COOR 11 , NR 8 CONR 9 R 10 ^ 
C3-10 mono- or bi- carbocyclic ring, and 3-10 membered .mono- or bi-heterocyclic ring containing 1-4 of nir 
trogen(s), 1-2 of.oxygeri(s) and / or 1-2 of sulfur(s), 

with the proviso that (1) when X and W are carbons, Y and Z are nitrogens, U is CR 4 and R 1 is OR 6 , then R 3 is 
not phenyl substituted by 1 of halogen atom, phenyl substituted by 1 of trifluoromethyl and phenyl substituted by 
trifluoromethyl and nitro, (2) when X, Y and Z are carbons and U and W are nitrogens, then R3 is C5-10 mono- or 
bi-carbocyclic ring substituted by 1 -5 of R 16 ; 
a pharmaceutical^ acceptable salt thereof or a hydrate thereof, 

(2) a process for the preparation thereof and 

(3) a pharmaceutical, composition comprising them as CRF receptor antagonist. 

[0012] In the specification, C1 -4 alkyl means methyl, ethyl, propyl, butyl and isomeric groups thereof. 

[0013] In the specification, C1-8 alkyl means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and isomeric 

groups thereof. 

[0014] In the specification, C1-15 alkyl means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl and isomeric groups thereof. 

[0015] In the specification, C1 -4 alkoxy means methoxy, ethoxy, propoxy, butoxy and isomeric groups thereof. 
[0016] In the specification, C2-4 aikenyl means vinyl, propenyl, butenyl and isomeric groups thereof. 
[0017] In the specification, C2-8 alkenyl means ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl having 1-3 of double 
bond(s) and isomeric groups thereof. For example, vinyl, propenyl, butenyl, pentenyl, hexenyl, hexadienyl, heptenyl 
heptadienyl, octenyl, octadienyl. 

[0018] In the specification, C2-1 5 alkenyl means ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl undecyl 
dodecyL tridecyl, tetradecyl, pentadecyl having 1 -3 of double bond(s) and isomeric groups thereof. For example vinyl' 
propenyl, butenyl, pentenyl, hexenyl, hexadienyl, heptenyl, heptadienyl, octenyl, octadienyl, nonenyl, nonadienyl de- 
cenyl, decadienyl, undecenyl, dodecenyl, tridecenyl, tetradecenyl, pentadecenyl. 
[0019] In the specification, C2-4 alkynyl means ethynyl, propynyl, butynyl and isomeric groups thereof. 
[0020] In the specification, C2-8 alkynyl means ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl having 1-3 of triple 
bond(s) and isomeric groups thereof. For example, ethynyl, propynyl, butynyl, pentynyl, hexynyl, hexadiynyl, heptynvl 
heptadiynyl, octynyl, octadiynyl. ' 
[0021] In the specification, C2-1 5 alkynyl means ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, 
dodecyl, tridecyl, tetradecyl, pentadecyl having 1-3 of triple bond(s) and isomeric groups thereof. For example, ethynyl' 
propynyl, butynyl, pentynyl, hexynyl, hexadiynyl, heptynyl, heptadiynyl, octynyl, octadiynyl, nonynyl, decynyl ,'undecy- 
nyl, dodecynyl, tridecynyl, tetradecynyl, pentadecynyl. 

[0022] In the specification, halogen atom is fluorine, chlorine, bromine and iodine. 

[0023] In the specification, C1 -4 alkoxy(C1 -4)alkyl means methyl, ethyl, propyl, butyl, and isomeric groups thereof 
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substituted by one of methoxy, ethoxy, propoxy, butoxy and isomeric groups thereof. 

[0024] In the specification, C4-6 carbocyclic ring is C4-6 carbocyclic aryl or partially or fully saturated thereof. For 
example, cyclobutane, cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, 
benzene. , 
[0025] In the specification, C5-6 carbocyclic ring is C5-6 carbocyclic aryl or partially or fully saturated thereof. For 
example, cyclopentane, cyclohexane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene. 
[0026] In the specification, C3-1 0 mono- or bi -carbocyclic ring is C3-1 0 c mono- or bi -carbocyclic aryl or partially or 
fully saturated thereof. For example, cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclopen- 
tene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene, pentalene, indene, naphthalene, azulene, perhydro- 
pentalene, indan, perhydroindene, teterahydronaphthalene, perhydronaphthalene, perhydroazulene. 
[0027] In the specification, C3-15 mono- or bi -carbocyclic ring is C3-15 mono- or bi-carbocyclic aryl or partially or 
fully saturated thereof or bridged bi-carbocyclic ring. For example, cyclopropane, cyclobutane, cyclopentane, cyclohex- 
ane, cycloheptane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexadiene, benzene, pentalene, indene, naph- 
thalene, azulene, heptalene, perhydropentalene, indan, perhydroindene, teterahydronaphthalene, perhydronaphtha- 
lene, perhydroazulene, perhydroheptalene, bicyclo[3.1.1]heptane. 

[0028] In the specification, C5-10 mono- or bi-carbocyclic ring is C5-10 mono- or bi-carbocyclic aryl or partially or 
fully saturated thereof. For example, cyclopentane, cyclohexane, cycloheptane, cyclopentene, cyclohexene, cyclohep- 
tene, cyclopentadiene, cyclohexadiene, cycloheptadiene, benzene, pentalene, indene, naphthalene, azulene, perhy- 
dropentalene, indan, perhydroindene, teterahydronaphthalene, perhydronaphthalene, perhydroazulene. 
[0029] In the specification, 4-6 membered heterocyclic ring containing at least one of nitrogen, oxygen and sulfur is 
4-6 membered heterocyclic aryl containing at least one of nitrogen, oxygen and sulfur or partially or fully saturated 
thereof. For example, azetidine, pyrrolidine, pyrroline, pyrrole, tetrahydrofuran, dihydrofuran, furan, tetrahydrothi- 
ophene, dihydrothiophene, thiophene, piperidine, dihydropyridine, pyridine, tetrahydropyran, dihydropyran, pyran, tet- 
rahydrothiopyran, dihydrothiopyran, thiopyran. 

[0030] In the specification, 5 or 6 membered heterocyclic ring containing 1-2 of nitrogen(s), 1 of oxygen and / Or 1 
of sulfur is 5 or 6 membered heterocyclic aryl containing 1 -2 of nitrogen(s), 1 of oxygen and / or 1 of sulfur or partially 
or fully saturated thereof. For example, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, furan, 
pyran, thiophene, thiain (thiopyran), oxazole, isoxazole, thiazole, isothiazole, pyrroline, pyrrolidine, piperidine, imida- 
zoline, imidazolidine, pyrazoline, pyrazolidine, piperazine, perhydropyrimidine, perhydropyridazine, dihydrofuran, tet- 
rahydrofuran, tetrahydropyran, dihydrothiophene, tetrahydrothiophene, tetrahydrothiain, morpholine, thiomorpholine. 
[0031] In the specification, 3-1 0 membered mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
(s) and / or 1 -2 of sulf ur(s) is 3-1 0 membered mono- or bi-heterocyclic aryl containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
(s) and / or 1 -2 of sulf ur(s) or partially or fully saturated thereof. 3-1 0 membered mono- or bi-heterocyclic aryl containing 
1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfur(s) is, for example, pyrrole, imidazole, pyrazole, triazole, 
tetrazole, pyridine, pyrazine, pyrimidine, pyridazine, azepine, diazepine, furan, pyran, oxepine, thiophene, thiain (thi- 
opyran), thiepine, oxazole, isoxazole, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiazole, isothiazole, 
thiadiazole, thiazine, thiadiazine, thiazepine, thiadiazepine, indole, isoindole, indolizine, benzofuran, isobenzofuran, 
benzothiophene, isobenzothiophene, indazole, quinoline, isoquinoline, quinolizine, phthalazine, naphthyridine, qui- 
noxaline, quinazoline, cinnoline, benzoxazole, benzoxadiazole, benzothiazole, benzimidazole, benzofurazan, benzo- 
thiadiazole, benzotriazole. 

[0032] The above partially or fully saturated 3-1 0 membered mono- or bi-heterocyclic aryl containing 1 -4 of nitrogen 
(s), 1-2 of oxygen(s) and /or 1-2 of sulfur(s) is, for example, aziridine, azetine, azetidine, pyrroline, pyrrolidine, imida- 
zoline, imidazolidine, pyrazoline, pyrazolidine, triazoline, triazolidine, tetrazoline, tetrazolidine, piperidine, piperazine, 
dihydropyridine, tetrahydropyridine, dihydropyrazine,tetrahydropyrazine, dihydropyrimidine, tetrahydropyrimidine, pe- 
rhydropyrimidine, dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydroazepine, tetrahydroazepine, 
perhydroazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, oxirane, oxetane, dihydrofuran, tetrahy- 
drofuran, dihydropyran, tetrahydropyran, dihydrooxepine, tetrahydrooxepine, perhydrooxepine, thiirane, thietane, di- 
hydrothiophene, tetrahydrothiophene, dihydrothiain (dihyrdothiopyran), tetrahydrothiain (tetrahydrothiopyran), dihy- 
drothiepine, tetrahydrothiepine, perhydrothiepine, oxazoline (dihydrooxazole), oxazolidine (tetrahydrooxazole), dihy- 
droisoxazole, tetrahydroisoxazole, oxadiazoline (dihydrooxadiazole), oxadiazolidine (tetrahydrooxadiazole), thiazoline 
(dihydrothiazole), thiazolidine (tetrahydrothiazole), dihydroisothiazole, tetrahydroisothiazole, morpholine, thiomorpho- 
line, indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran, perhydroisobenzofuran, di- 
hydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothiophene, perhydroisobenzothiophene, dihydroin- 
dazole, perhydroindazole, dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroi- 
soquinoline, perhydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, dihydronaphthy- 
ridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxa- 
line, dihydroquinazoline, tetrahydroquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhy- 
drocinnoline, dihydrobenzoxazole, perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, dihydroben- 
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2f oe ' Perhydrobenzimidazole, dioxolane, dioxane, dioxazine, dioxaindan, chroman, isochroman 
0033] In the specification. 3-1 5 membered mono- or bi-heterocyclic rjng containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
s and / or 1 -2 of sulfur(s) is 3-15 membered mono- or bi-heterocyclic aryl containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
S )and/or1-2of S ulfur(s)orp^iallyo^ 

1-4 of n.trogen(s),1-2 of oxygeh(s) .and / or 1-2 of sulfur(s) is,, for example, pyrrole, imidazole, pyrazole, triazole 
ln!!f 0 ' ^ ? yrimidine: Pyridine, azepine, diazepine, furah, pyran, oxepine, thiophene, thiain (thi- 
opyran), h.epine, oxazole/isoxazole, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiazole. isothiazole 
thiadiazole thiaz.ne, thiadiazine, thiazeplne, thiadiazepine, indole, isoindole, indolizine, benzofuran, isobenzofuran' 
benzoth.ophene, .sobenzothiophene, indazole, quinoline, isoquinoline, quinolizine, phthalazine, naphthyridine qui- 
noxaline, quinazoline, cinnoline, benzoxazole, benzoxadiazole, benzothiazole, benzimidazole, benzazepine benzo- 
bSurian" 20 benzoxaze P in e, benzoxadiazepine, benzodiazepine, benzothiadiazole, benzothiadiazepine, 

[0034] The aboye partialjy.or fully saturated 3-1 5 membered mono^ or bi-heterocyclic aryl containing 1 -4 of nitrogen 
(s) 1 -2 of oxygens) and / or 1 -2 of sulfur(s) is, for example, aziridine, azetine, azetidine. pyrroline, pyrrolidine imida- 
zoline, ■m.dazohdine, pyrazoline, pyrazolidine, triazoline, triazolidine, tetrazoline, tetrazolidine, piperidine, piperazine 
t^hydropyndine, dihydropyrazine, tetrahydropyrazine, dihydropyrimidine, tetrahydropyrimidine, pe- 
rhydropyrimidine, dihydropyndazme tetrahydropyridazine, perhydropyridazine, dihydroazepine. tetrahydroazepine ' 
perhydroazepine, dihydrodiazepine, tetrahydrodiazepine. perhydrodiazepine, oxirane, oxetane, dihydrofuran, tetrahy- 
STh- ' * hydr °f y : a u' I, e,rah y dro Py ran ' dihydrooxepine, tetrahydrooxepine, perhydrooxepine, thiirane, thietane, di- 
hydroth.ophene, tetrahydrothiophene, dihydrothiain (dihyrdothiopyran), tetrahydrothiain (tetrahydrothiopyran) dihy- 
droth.epme tetrahydrothiepine, perhydrothiepine, oxazoline (dihydrooxazole), oxazolidine (tetrahydrooxazole dihy- 

d.hydroth.azole), thiazohdme (tetrahydrothiazole), dihydroisothiazole, tetrahydroisothiazole, morpholine thiomorph* 
hne, indoline ,so,ndoline ; dihydrobenzofuran, perhydrobenzof uran, dihydroisobenzofuran, perhydroisobenzofuran di- 
hydrobenzoth.ophene, perhydrobenzothiophene, dihydroisobenzothiophene, perhydroisobenzothiophene, dihydroin- 
dazole, pemydro.ndazole/dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline tetrahydroi- 
soqu.noline perhydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, dihydronaphthy- 
nd.ne tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxa- 
^ne, dihydroquinazoline, tetrahydroquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline perhy- 
drocinno ne, dihydrobenzoxazole, perhydrobenzoxazole, dihydrobenzothiazole, perhydrobenzothiazole, dihydroben- 
z.midazole, perhydrobenzimidazole. dihydrobenzazepine, tetrahydrobenzazepine, dihydrobenzodiazepine ietrahyd- 
chrom^ tetrahydrobenzoxazepine, dioxolane, dioxane, dioxazine, dioxaindan, 

/ ' n ! h o S f peC !! ic f ° n ' 5 '" 1 0 membered mono- or bi-heterocyclic ring containing 1 -4 of nitrogen(s), 1 -2 of oxygen 

! «nH '1 ° *T? " 5 " 1 ° member6d m0n °" ° r bi - heteroc y clic containing 1 -4 of nitrogen s 1 -2 of oxjgen 
s)and/or1-2ofsulfur( S )or partially brfully saturated thereof. 5-10 membered mono- or bi-heteroVlic aryl containing 
1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfur(s) is, for example, pyrrole, imidazole, pyrazole, triazole 
™ e ; h Pynd ' ne ' Pyra f ne ' Py rimidine . Pyridazine, azepine, diazepine, furan, pyran, oxepine, thiophene, thiain (thi- 
opyran), hiepine, oxazole isoxazole, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiazole, isothiazole, 
thiadiazole, th.az.ne, th.ad.azine, thiazepine, thiadiazepine, indole, isoindole, indolizine, benzofuran, isobenzofuran 
benzoth.ophene, sobenzothiophene, indazole, quinoline, isoquinoline, quinolizine, phthalazine, naphthyridine, qui- 
noxaline, quinazoline, cinnoline, benzoxazole, benzoxadiazole, benzothiazole, benzimidazole, benzofurazan benzo- 
thiadiazole, benzotriazole. ' 
[0036] The above partially or fully saturated 5-1 0 membered mono- or bi-heterocyclic aryl containing 1 -4 of nitrogen 
(s), 1-2 of oxygen(s) and/or1-2 of sulfur(s) is.forexample, pyrroline, pyrrolidine, imidazoline, imidazolidine pyrazolone 
pyrazolidine, tnazoline, triazolidine, tetrazoline, tetrazolidine, piperidine, piperazine, dihydropyridine, tetrahydropyrid- 
me d^ydropyrazine, tetrahydropyrazine, dihydropyrimidine, tetrahydropyrimidine. perhydropyrimidine, dihydropyri- 
daz.ne, tetrahydropyndazine, perhydropyridazine, dihydroazepine, tetrahydroazepine, perhydroazepine dihydrodi- 
azepine, tetrahydrodiazepine, perhydrodiazepine, oxirane, oxetane, dihydrofuran, tetrahydrofuran, dihydropyran tet- 
rahydropyran, dihydrooxepine, tetrahydrooxepine, perhydrooxepine, thiirane, thietane, dihydrothiophene tetrahydro- 
th.ophene, dihydrothiain (dihyrdothiopyran), tetrahydrothiain (tetrahydrothiopyran), dihydrothiepine, tetrahydrothie- 
pine, perhydrothiepine, oxazoline (dihydrooxazole), oxazolidine (tetrahydrooxazole), dihydroisoxazole tetrahydroisox- 
azole, oxadiazoline (dihydrooxadiazole), oxadiazolidine (tetrahydrooxadiazole), thiazoline (dihydrothiazole) thiazolid- 
ine (tetrahydrothiazole), dihydroisothiazole, tetrahydroisothiazole, morpholine, thiomorpholine, indoline, isoindoline 
dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran, perhydroisobenzofuran, dihydmbenzothiophene pe- 
rhydrobenzothiophene, dihydroisobenzothiophene, perhydroisobenzothiophene, dihydroindazole, perhydroindazole 
dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoqui- 
noline, d.hydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, dihydronaphthyridine, tetrahydronaphthyrid- 
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ine, perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxalinej'perhydroquinoxaline, dihydroquinazoline, tet- 
rahydroquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, dihydrobenzoxa- 
zole, perhydrobenzoxazole,'dih'ydrobenzothiazole,i perhydrobenzothiazole, dihydrobenzimidazole, perhydrobenzimi- 
i dazole, dioxolane, dioxane, dioxazine, dioxaindanj chroman, isochroman. 

5 [0037] In the compound of formula (I) 1 of the present invention, ,' 

vv • ' • ■ ' 

: • 1 > ■ 

.» ' '•■ ' . 

is saturated, partially saturated or unsaturated 5 membered carbocyclic ring or heterocyclic ring. X and Y in the ring 
may be alt combinations that X is carbon and Y is nitrogen, X is nitrogen and Y is carbon and both of X and Y are 
15 carbons. Concretely, following combinations are preferable. ' 

t 

(i) X is carbon, Y is nitrogen, each of U and Z is carbon or nitrogen and W is carbon, 

(ii) X is nitrogen, Y is carbon, each of U and Z is carbon or nitrogen and W is carbon, 

(iii) each of X and Y is carbon, e^ch of U and W is carbon or nitrogen and Z is carbon, 

20 (jv) each of X and Y are calrbon, U is nitrogen and Z is oxygen or sulfur, U is oxygen or sulfurs Z is nitrogen and 

W is carbon, or ■ ■ ' ■ 

(v) each of X and Y is carbon, each of Z and W is nitrogen and U is C=0 or C=S. , 

[0038] More preferable combination is 

25 , : ' ' 

(i-1) each of X, U and W is carbon, and each of Y and Z is nitrogen, 

(i-2) each of X, Z and W is carbon, and each of Y and U is nitrogen, 

(i-3) each of X, Z, U and W is carbon and Y is nitrogen, 

(ii-1) each of X, Z and U is nitrogen, and each of Y and W is carbon, 
30 (ii-2) each of X and Z is^nitfogen, and each of Y, U and W is carbon, 

(ii-3) each of X and U is nitrogen, and each of Y, Z and W is carbon, 

(ii-4) X is nitrogen, and each of Y, Z, U and W is carbon, , 

(iii-1) each of X, Y and Z is carbon, and each of U and W is nitrogen, • 

(iii-2) each of X, Y, Z and U is carbon and W is nitrogen, 
35 (iv-1 ) each of X, Y and W is carbon, Z is oxygen and U is nitrogen, 

(iv-2) each of X, Y and W is carbon, Z is sulfur and U is nitrogen, 

(iv-3) each of X, Y and W is carbon, Z is nitrogen and U is oxygen, 

(iv-4) each of X, Y and W is carbon, Z is nitrogen and U is sulfur, 

(v-1) each of X and Y is carbon, each of Z and W is nitrogen and U is C=0, or 
40 (v-2) each of X and Y is carbon, each of Z and W is nitrogen and U is C=S. 

[0039] In the compound of formula (I) of the present invention, following compounds of formula (l-i) - (l-xxvi) are 
showed as concretely compounds. 
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[0041] In the compound of formula (I) of the present invention, C4-6 carbocyclic ring or 4-6 membered heterocyclic 
ring containing at least one of nitrogen, oxygen and sulfur presented by 
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of ^TnT* afy i° r P , artia,,y ° r fUHy S8tUrated there ° f « ° r 4 " 6 me T be ' ed heterocyclic aryl containing at least one 
of nitrogen, oxygen and sulfur or partially or fully saturated thereof. !l 

[0042] The following are preferable as A ring: 1 . 




PV^N (R-JnT^S (R^nT^N 



fly 

< A ' 1 ) ' (A-2) (A-3). (A-4) 



i 



,R,, "-CC w --OC ft ~C( wv -OC 

(A" 5 )- ' (A-6) (A-7). (A-8) 

i 

wherein G is O, S or NH; R* is'd,4 alkyl, C1-4 alkoxy, halogen atom or CF 3 : m is 0-3 
[0043] In the compound of formula (I) of the present invention, preferable Ri ii 



is 

i 



(i) C1-8 alkyl which is unsubstituted or substituted by 1-5 of R 14 / 

(ii) C2-8 alkenyl which is unsubstituted or substituted by 1-5 of R 14 , 

(iii) C2-8 alkynyl which is unsubstituted or substituted bv 1-5 of R 14 ' 

(iv) NR 4 R5, 

(v) OR6, 

(vi) C3-15 mono, or bi-carbocyclic ring which is unsubstituted or substituted by 1-5 of R'5 or 

(v..) 3-15 membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of 
sulfur(s) which is unsubstituted or substituted by 1-5 of Ri*. ,s u " u ' on<:0[ 

[0044] A preferable combination of R 4 and R5 j n NR 4 R 6 of the above preferable R1 is 

(a) R 4 is (i) hydrogen and R5 is (ii) C1 -15 alkyl which is unsubstituted or substituted by 1 -5 of R" (iii) C2-15 alkenvl 

TSt'.TST" " ?Ub . StitUted ^ 1 " 5 ° f R17> 0V) ° 2 " 1 5 alkyny ' WhiCh is un ^bstituted or substituted byl-S 
or H (v) C3-15 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1-5 of or (vi) 3-15 
membered mono : or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sulfurs) 
which is unsubstituted or substituted by 1 -5 of R™ or suirursj 

*£2£2 'L^TjSv ? TroTT* ° r SUbStftUted by 1 - 5 ° f R17 ' (Hi) C2 " 1 5 alken y' which is ""substituted 
or substituted by 1-5 of R", ( IV ) C2-15 alkynyl which is unsubstrtuted or substituted by 1-5 of R" or (v-1) C3-6 

mono-carbocyclic ring and R* is (ii) C1-15 alkyl which is unsubstituted or substituted by 1-5 of R« iii) C2 -15 

Z^T 11 ^ 0rS h UbSt I Uted by ° f R17 ' (iV) C2 " 15 a ' kynyl Which is -substituted or substituted 
Dy i -5 of n , (v) C3-1 5 mono- or bi-carbocyclic ring which is unsubstituted or substituted by 1 -5 of R"» or (vi) 3-15 
membered mono- or bi-heterocyclic ring containing 1-4 of nitrogen(s), 1-2 of oxygen(s) and / or 1-2 of sutturfe) 
which is unsubstituted or substituted by 1 -5 of R18. sunups; 

E / or 1 S ?Tj7 e , T«T- memb6red m0n °' ° r bi - he,eroc y clic ™9 containing 1 -4 of nitrogen(s), 1 -2 of oxygen 
(s) and / o 1 -2 of sulfur(s) which ,s unsubstituted or substituted by 1 -5 of Ri= of the above preferable Ri bonds through 
nitrogen atom in the ring. That is group: mrougn 




N' 



which is unsubstituted or substituted by 1-5 of Ris, and this group is 3-15 membered mono- or bi-heterocyclic ring 
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; t 

containing one of nitrogen necessarily, and furthermore optionally containing one of nitrogen, oxygen or sulfur. Con- 
cretely, there are following heterocyclic rings which is unsubstituted or'substituted by 1-5 of R 15 . 



5 
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[0046] As specific compounds of the present invention, there are compounds described in Examples hereinafter and 

25 a pharmaceutical^ acceptable salt thereof. 

[0047] Unless otherwise specified, all isomers are included in the present invention. For example, alkyl, alkoxy, 
alkylene and alkynyl include straight and branched isomers. Isomers based on double bond, ring, fused ring (E, Z, cis, 
trans), isomers resulting from the presence of asymmetric carbon(s) (R-configuration, S-configuration, oc-configuration, 
p-configuration, enantiomers, diastereoisomers), optically active compounds having optical rotation (D, L, d, l-config- 

30 uration), polar compounds obtained by chromatographic separations (highly polar compound, less polar compound), 
equilibrium compounds, the mixtures are existed by free ratio, racemic mixtures are included in the present invention. 

[Salt] 

35 [0048] The compound of the present invention of formula (I) may be converted into a corresponding pharmaceutical ly 
acceptable salt by known methods. In the present invention, pharmaceutically acceptable salts are salts of alkali metals, 
salts of alkaline-earth metals, ammonium satts, amine salts, acid addition salts. 

[0049] Non-toxic and water-soluble salts are preferable. Appropriate salts are, salts of alkali metals, such as potas- 
sium, sodium; salts of alkaline-earth metals, such as calcium, magnesium; ammonium salts, pharmaceutically accept- 
40 able organic amines, such as tetramethylammonium, triethylamine, methylamine, dimethylamine, cyclopentylamine, 
benzylamine, phenethylamine, piperidine, monoethanolamine, diethanolamine,tris(hydroxymethyl)methylaminometh- 
ane, lysine, arginine, N-methyl-D-glucamine. A salt of alkali metal is preferable. 

[0050] Non-toxic and water-soluble acid addition salts are preferable. Appropriate acid addition salts are, salts of 
inorganic acids, such as hydrochloride, hydrobromide, sulfate, phosphate, nitrate; salts of organic acid, such as acetate, 
45 trifluoroacetate, lactate, tartrate, oxalate, fumarate, maleate, citrate, benzoate, methanesulphonate, ethanesulphonate, 
benzenesulphonate, toluenesulphonate, isethionate, glucuronate, gluconate. 

[0051] The compound of formula (I) of the present invention and salts thereof may be converted into the correspond- 
ing hydrates by conventional means. 

so Preparation of the compound of the present invention 

[0052] The present compound of formula (I) may be prepared, for example, by the following method. 
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(A) In the compound of formula (I), the compound in which R* is OH, and R2 and R 3 is not OH cyano =N-OR 11 or a 
group containing OH, cyano or =N-OR 11 , that is the compound of formula (l-A) 



[0053] 



OH 




(I-A) 



wherein each of Za U a and R 3-8 is same meaning as Z, U and R 3 , with the proviso that they are not OH cyano =N-OR" 

or a group containing OH, cyano or =N-ORii; the other symbols are as hereinbefore defined- 
may be prepared by reacting the compound of formula (11-1 ) 



i: ;u a 
h 2 n^ w 



(Ml) 



wherein all symbols are as hereinbefore defined; 
with the compound of formula (111-1) 



/-—s/COOEt 



wherein A a ring is saturated or partially saturated C4-6 carbocyclic ring or 4-6 membered heterocyclic ring, Et is ethyl 
the other symbols are as hereinbefore defined; y 
or successively, subjecting to oxidative reaction. 

[0054] The above reaction of the compound of formula (II) and the compound of formula (III) is known, for example 
il t is earned out in an organic solvent (e.g. acetic acid) at from room temperature to reflux temperature 

LILn'tr rea ,f 5 n iS kn ° Wn ' f ° r eXamp ' e ' " iS Carried out in an or 9 anic solvent < e 9- diphenyl ether), using a 
metal catalyst (e.g. palladium carbon, palladium, palladium hydroxide, palladium acetate, palladium black), at 0 °C ~ 

SrjUr* m noil ^ VJ^T COmP ° Und in WhiCh R1 iS n0t ° H ' and c y ano ' = N " 0R6 or a 9roup containing 
cyano or -N-OR«, and C3-10 mono-, or bi-carbocyclic ring, 3-1 0 membered mono-, or bi- heterocyclic ring containing 
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1 -4 of nitrogen(S), 1 -2 of oxygen(s) and / or 1 -2 of sulfur(s), R 2 and R 3 is^not OH, cyano, =N-OR 11 or a group containing 
OH, cyano or =N-OR 11 , that is the compound of formula (l-B) ■ * , 



10 



15 



[0056] 



i, i . 



O-a 



( A i! y 0-B). 

H" ■ 

wherein R 1 ' 8 is same meaning as R 1 , with the proviso that it is not OH, and cyano, =N-OR 6 or a group containing cyano 
or =N-OR 11 , and C3-1 0 mono-, or bi-carbocyclic ring, 3-10 membered mono-, or bi- heterocyclic ring containing 1 -4 of 
nitrogen(S), 1 -2 of oxygen(s) and / or 1 -2 of sulfur(s); the other symbols are as hereinbefore defined; 
may be prepared by reacting the.conppound of formula (IV) 



20 



25 



30 




(IV) 



wherein X is halogen atom, the other symbols are as hereinbefore defined; 
with the compound of formula (V-1) 



35 



H-R 



1-ab 



(V-1) 



wherein R 1-ab is same meaning as R 1 , with the proviso that it is not OH, and cyano, =N-OR 6 or a group containing 
cyano or =N-OR 6 , and C3-10 mono-, or bi-carbocyclic ring, 3-10 membered mono-, or bi- heterocyclic ring containing 
40 1-4 of nitrogen(S), 1-2 of oxygen(s) and / or 1-2 of sulfur(s); 
or successively, subjecting to oxidative reaction, or 
with the compound of formula (V-2) 



45 



*1-ac 



(V-2) 



wherein R 1 * ac is C3-10 mono-, or bi-carbocyclic ring, 3-10 membered mono-, or bi-heterocyclic ring containing 1-4 of 

nitrogen(S), 1-2 of oxygen(s) and / or 1-2 of sulfur(s); 

or successively, subjecting to oxidative reaction. 
50 [0057] The above reaction of the compound of formula (IV) and the compound of formula (V-1) is known, for example, 

it is carried out in an organic solvent (e.g. isopropyl alcohol, toluene, ethanol, tetrahydrofuran) or without a solvent, 

optionally in the presence of a base (e.g. sodium hydroxide, sodium ethoxide) at 0 - 200 °C. 

[0058] The above reaction of the compound of formula (IV) and the compound of formula (V-2) is known , for example, 

it is carried out in an organic solvent (e.g. dimethoxyethane, dimethylformaide), in the presence of a catalyst (e.g. 
55 palladium acetate) using a phosphine compound (e.g. triphenylphosphine) at 20°C ~ reflux temperature. 

[0059] Oxidative reaction is carried out by the above method. 

[0060] On the other hand, in the compound of formula (l-B), the compound in which R 1 ' a is C1 -4 alkyl substituted by 
1-2 of OR6 or CONR 4 R 5 , that is the compound (l-B-1) 
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1-a-1 




(I-B-l) 



wherein Ri*i is C1 -4 alkyl substituted by 1 -2 of OR* or CONR 4 R 5 and the other symbols are as hereinbefore defined- 
may be also prepared by subjecting to reductive reaction the compound of formula (l-B-2) 




(I-B-2) 



wherein Ri-a-2 is C1-4 alkyl substituted 1-2 of COOR6 and the other symbols are as hereinbefore defined- 
or after reductive reaction, by reacting with the compound formula (VI) 



X-R 6 " 8 " 2 (VI) 



wherein R6-a-2 ls (l) C1-1 0 alkyl, (ii) C2-1 0 alkenyl, (iii) C2-1 0 alkynyl, (iv) C3-15 mono-, or bi-carbocyclic ring which is 
substituted by 1 -5 of R« or unsubstituted, (v) 3-15 membered mono-, or bi- heterocyclic ring containing 1 -4 of nitrogen 
(S), 1-2 of oxygen(s) and / or 1-2 of sulfur(s) which is substituted by 1-5 of R™ or unsubstituted or (vi) C1-4 alkyl 
substituted by 1 -2 of the group(s) selected from C3-1 0 mono-, or bi-carbocyclic ring which is substituted by 1-5 of R™ 
or unsubstituted and 3-10 membered mono-, or bi- heterocyclic ring containing 1-4 of nitrogen(S), 1'-2 of oxyqen(s) 
and / or 1 -2 of sulfur(s) which is substituted by 1 -5 of R18 or unsubstituted; 
or with the compound formula (VII) 



HNR 9 R 10 (VII) 



wherein all symbols are as hereinbefore defined. 

[0061] Reductive reaction is known, for example, it is carried out in an organic solvent (e.g. diethyl ether methylene 
chloride, toluene), using a reducing agent (e.g. diisopropyl aluminum hydride) at -78 °C ~ 50 °C 
[0062] The reaction of the compound (VI) and the compound after reductive reaction of the compound of formula 
(l-B-2) is known, for example, it is carried out in an organic solvent (e.g. dimethylformamide), using a base (e q sodium 
hydride) at 0 °C ~ 50 °C. 

[0063] The reaction of the compound (VII) and the compound after reductive reaction of the compound of formula 
(l-B-2) is known, for example, it is carried out in an organic solvent (e.g. methanol, ethanol, isopropanol) at 0 °C ~ 1 00 

[0064] On the other hand, in the compound of formula (l-B), the compound in which R1 is NR 4 R S and R 4 and R« 
each independently, is C1-15 alkyl which is substituted by 1-5 of R" or unsubstituted, and R2 and R3 are not OH 
cyano, =N-OR» or a group containing OH, cyano or =N-OR 11 , that is the compound (l-B-3) 
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5b-3 




(l-B-3) 



w 



15 



wherein R 4b " 3 and R^each independently, is C1-15 alkyl which is substituted by 1-5 of R 17 or unsubstituted and the 

other symbols are as hereinbefore defined; 

may be also prepared according to following Scheme (1). 



Scheme (1) 



20 



25 




NH 3 

^ Y**^\ . a amidation 



1 a-a 

R 



(I.B-7) 



R 4b-eA NH 

I A J 'I )U a reduction 



,4b-3 



30 




(I-B-5) 



amidation 



35 



Q 4b-3 R 5b-3 



40 




reduction 




o-b-3) 



a-B-4) 



45 



50 



55 



[0065] In Scheme (1), R 4 * 6 is C1-14 alkyl which is substituted by 1-5 of R 17 or unsubstituted, R 5b * 4 is CM 4 alkyl 
which is substituted by 1-5 of R 17 or unsubstituted and the other symbols are as hereinbefore defined. 
[0066] Amidation reaction is known, for example, it is carried out in an organic solvent (e.g. chloroform, methylene 
chloride, diethyl ether, tetrahydrofuran) or without a solvent, using an acyl halide (e.g. oxalyl chloride orthionyl chloride 
etc.) at -20°C ~ reflux temperature, and then the obtained acyl halide derivative may be reacted with amine, in an 
organic solvent (e.g. chloroform, methylene chloride, diethyl ether, tetrahydrofuran), in the presence of a tertiary amine 
(e.g. pyridine, triethyl amine, dimethyl aniline, dimethylaminopyridine) at 0-40°C. The reaction may be carried out under 
an inert gas (e.g. argon, nitrogen) to avoid water in order to obtain a preferable result. 

[0067] Reductive reaction is known, for example, it is carried out in an organic solvent (e.g. tetrahydrofuran), using 
a reducing agent (e.g. borane dimethylsulfide complex, lithium aluminum hydride) at 0 °C - reflux temperature. 
[0068] The compound of formula (l-B-7) may be prepared by reacting the compound of formula (II-2) 
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• I- > 

H 2 N' W 
R 3 " 3 



ai-2) 



10 wherein all symbols are as hereinafter defined; 
with a compound of formula (III-2) ■ 



15 



20 



25 



GX ,,u " 2) 



30 



wherein all symbols are as hereinafter defined; 
or successively, subjecting to oxidative reaction. 

EJUS t reaCti0 " °' the c ? m P° und of. formula (II-2) and the compound of formula (III-2) is known for ex- 
theeoCfrom^^^^^^ 

KTh^ 

[0070] 



35 



40 




(I-O 



45 



wherein each Z c, uc and R3 -c , s same meanjng as z y an{J R3 wfth ^ feo 
group containing OH and the other symbols are as hereinbefore defined- 

may be also prepared by subjecting to demethylation of the compound in which at least one of and R3 is met hoxv 
or a group conta.nmg methoxy in the compound of formula (l-B). that is the compound of formula (l-B-8) 



50 



55 



,1-a 



A i: :,U M (I-B-8) 



V N W 



7 
r 

3-b-a 



wherein each **, um and R 3-„8 is same meaning as z y an(J R3 ^ ^ provjso ^ ^ ^ ^ rf ^ ^ 
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or a group containing methoxy and the other symbols are as hereinbefore defined. 

[0071] Demethylation reaction is known, for example, it is carried out in an organic solvent (e.g. methylene chloride, 
ethyl acetate, chloroform), usin£j Lewis acid (e.g. boron itribomide), at r 80 °C — 80 °C. 

5 (D) In the compound of formula (I), the compound in which at least one of Ft 1 , R 2 and R 3 is a group containing =N-OR 6 
or =N-OR 11 , that is the compound of formula (l-D) 

[0072] . 




' ,' (I-D) 



20 wherein each R 1_d Z d , U d and R 3_d is same meaning as R 1 , Z, U and R 3 , with the proviso that at least one of them is 
a group containing =N-OR 6 or =N-OR 11 and the other symbols are as hereinbefore defined; 

may be prepared i 

(1 ) by subjecting to deacetalization the compound in which at least one of R 1 , R 2 and R 3 is a group containing -CH 
25 (0-C1 -4 alkyl) 2 in the compound of formula (l-B), that is the compound of formula (l-B-9) 



35 




(I-B-9) 



wherein each R 1 " b " 9 , Z b ' 9 , U b_9 and R 3-b * 9 is same meaning as R 1 , Z, U and R 3 , with the proviso that at least one 
of them is a group containing -CH(0-C1-4 alkyl) 2 and the other symbols are as hereinbefore defined; 
40 successively, to oxime formation reaction, or 

(2) by subjecting to oxidative reaction the compound in which R 1_a is a group containing OH in the compound of 
formula (l-B), or the compound of formula (l-C), that is the compound of formula (l-B-10) 




(I-B-10) 



55 wherein each R 1 ^ 0 , Z* 3 " 10 , U b - 10 and R 3 - b -io is same meaning as R 1 , Z, U and R 3 with the proviso that Ri* b -io 

is OH or at least one of Z b " 10 , U b " 10 and R 3 *- 10 is a group containing OH and the other symbols are as hereinbefore 
defined; 

successively, to oxime formation reaction. 
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[0073] Deacetalization reaction is known, for example, it is carried out in an organic solvent (e.g. acetic acid dioxane) ' 
using an acid (e.g. hydrochloric acid, sulfuric acid) at 0~ 100 »C. ^acio.oioxanej, 
E 0xidati ye/eac tion i S known , for example jt js carrjed out jn an organjc sQ|vent meth ch(orjd ^ 

rulr^ScIi; Pr T" C , e °' f (e g - ,rieth V lamine ' diisopropylethylamine), using dimethylsulfoxide and 
sulfur tnoxide pyridine complex, dicyclohexylcarbodiimide or oxalyl chloride at 0 - 50 "C 

[0076] 




(I-E) 



wherein each R 1e , Z« and R3-e is same meaning as Ri, Z, U and R3, with the proviso that at least one of Ri- Z* ! 
U and R ■ is cyano or a group containing cyano and the other symbols are as hereinbefore defined- ' ' 

PreP Mo d u y SU , bje ° tin9 10 deh y dration reac,ion the compound in which at least one of Ri , R* and R3 is a group 
containing =N-OH in the compound of formula (1 -D), that is the compound of (l-D-1 ) 



1-d-1 




a-D-i) 



T+T z TJ?;t!: £i r 1 R3 " d " 1 iS Same meanin9 88 R1 ' Z ' U and with the that at least one of 

rnn™ r> t S 8 9r ° UP containin 9 = N -° H the other symbols are as hereinbefore defined 

KL°! n y drat,0n h reac ! ion is kno 7- for exam P'^. ^ is carried out in an organic solvent (e.g. methylene chloride), 

in TT k 8 S I (e g - tnethylamine ' diisopropylethylamine), using trifluoromethansulforic acid anhydrous o 
tnchloromethyl chlorocarbonate at 0 ~ 50 °C. 

foSa (JS COmP ° Und °' f0rmU ' a (IV) may be pre P ared b V subjecting to halogenation reaction the compound of 

Sh C ° mp °" ndS °' f0rmU ' a (M) ' (V) ' (VI > and ( V ") ma V be know n per se, or may be prepared by known 
methods. For example, among the compound of formula (II) 



H 
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wherein R 2_a is same meaning as R 2 , with the proviso that it is not OH, cyano, =N-OR 11 or a group containing OH, 
cyano or=N-OR 11 , and R 3 " 8 is as hereinbefore defined; 
may be prepared by reacting the compound of formula (VIII) 

5 

o 



wherein all symbols are as hereinbefore defined; 

with hydradine. Besides, in the compound of formula (III), cyclopentanon-2-carboxylic acid ethyl ester is commercially 
available. In the compound of formula (VI), 1-cyano-1-(2-methyl-4-methoxyphenyl)propane-2-one is described in the 
15 document of Bioorganic& Med. Chem., 8, 181-189 (2000). 

[0080] And the starting materials and reagents in the present invention may be known per se or may be prepared 
by known methods. 

[0081] In each reaction in the present specification, reaction products may be purified by conventional purification 
techniques, e.g. by distillation under atmospheric or reduced pressure, by high performance liquid chromatography, 
20 by thin layer chromatography or by column chromatography using silica gel or magnesium silicate; or by washing or 
by recrystallization. Purification may be carried out after each reaction or after a series of reactions. 

Brief Description of the Drawings 

25 [0082] 

Figure 1 shows a graph of the time spent in the open arms of rats that were administered 1,3,10 and 30 mg/kg 
of the present compound. ( . 

Figure 2 shows a graph of the number of entries into the open arms of rats that were administered 1 , 3, 10 and 
30 30 mg/kg of the present compound. 

\ • 

Pharmacological Activities 

[0083] The compound of the present invention of formula (I) possesses CRF receptor antagonistic activity, for ex- 
35 ample, such an effect of the compound of the present invention was confirmed by following tests. 

(1) Binding assay 

[cell membrane preparation] 

40 

[0084] After the cell line expressing human CRF1 receptor (expressed cell line: CHO-K1 cells) was cultured to 
reached confluence, the cells were harvested with a scraper. Harvested cells were washed twice with PBS before 
being suspended in binding assay buffer (Tris-HCI (50 mM, pH 7.0), EDTA (2 mM, pH8.0), MgCI 2 (10 mM)) cooled by 
ice. Suspended cells were homogenized with a Downs-type homogenizer and subjected to centrifugation at 10,000g 
4 5 to collect the membrane fraction. The harvested cell membrane fraction was resuspended with a small quantity of the 
binding assay buffer, and further diluted with said buffer to 1 mg/mL The membrane fraction thus obtained was used 
for binding assay. 

[binding assay] 

50 

[0085] Fifty u.L of [ 125 l] h/r CRF prepared to 0.5 nM with binding assay buffer was added to siliconized 1 .5 mL tubes 
1 |iL of compounds diluted in appropriate multiples, DMSO (for total binding use), or h/r CRF solution (1 00 u.M, for the 
non-specific bi nding use) , respectively, added to the tubes . Samples of 50 ul each of the membrane fraction preparation 
were added to the tubes to initiate the reaction (final concentration of [ 125 l] h/r CRF: 0.25 nM), then the mixtures were 
55 incubated for 2 hours at room temperature. After termination of the reaction, tubes were subjected to centrifugation at 
1 5,000g to collect the membrane fraction. The supernatant was discarded, and the pellet was rinsed twice with cooled 
PBS (-) containing 0.01% Triton X-100. Radioactivity values of the respective tubes were measured with ay-counter. 
[0086] The specific binding was derived by subtracting the non-specific binding value from the each binding value. 
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[0087] The results indicated that these invented compounds exhibited potent affinity on CRF1 receptor {{C^: < 1 u.M). 
(2) A measurement of an antianxiety activity using the elevated plus-maze 

[0088] Two arms (open and closed) of equal 'width and length; (50 cm x 10 cm), which crossed at a right angle to 
form a plus maze, were elevated to a height 50 cm above the ground level. The closed arm had a wall of 40 cm. Lighting 
on both ends of the open 'ami was maintained at constant illumination. Thirty minutes after administration of various 
doses of test-compounds (5 mUkg), male* SD rats were placed in the center of the plus maze. The time spent(s) in the 
open arms and the numbenof entries into the respective arms were measured within a 5 minutes period. The investi- 
gation personnel for measuring the indexes positioned at a fixed location during the course of the experiment. 
[0089] The result was shown in figure 1 and 2. These figures indicated that the time spent in the open arms was 
extend significantly and the number of entries into the open arms was, increased significantly by an administration of 
3 and 10 mg/kg of the compound of Example 2(78) of the present invention, that is it was shown an antianxiety effect. 

[Toxicity] 

i 

[0090] The toxicity of the compounds of the present invention is very low and therefore, it is confirmed that these ■ 
compounds are safe for use as medicine. 

Industrial Applicability , 

[Application to Pharmaceuticals] • ' ' 

[0091] The compounds of the present invention of the formula (I) are useful, in order to possess CRF receptor an- 
tagonistic activity, for the prevention and/or treatment of diseases induced by extraordinary secretion of CRF, for ex- 
ample, depression, single-episode depression, recurrent depression, postpartum depression, child abuse induced de- 
pression, anxiety, anxiety related disorders (e.g. panic disorder, particular phobia, fear of falling, social phobia, obses- 
sive compulsive disorder), emotional disorder, bipolar disorder, posttraumatic stress disorder, peptic ulcer, diarrhea, 
constipation, irritable. bowl .syndrome, inflammatory bowel disease (ulcerative colitis, Crohn's disease), stress-induced 
gastrointestinal disturbance, nervpus emesis, eating disorder (e.g. anorexia nervosa, bulimia nervosa),' obesity, stress- 
induced sleep disorder, pain of muscular fiber induced sleep disorder, stress-induced immune suppression , stress- 
induced headache, stress-induced fever, stress-induced pain, post operative stress, rheumatoid arthritis, osteoarthritis, 
osteoporosis, psoriasis, thyroid dysfunction, uveitis, asthma, .inappropriate anti- diarrhea hormone induced disorder,' 
pain, inflammation, allergic disease, head injury, spinal cord injury, ischemic neuron injury, toxicity neuron injury, Cush- 
ing's disease, seizure, spasm, muscular spasm, epilepsy, ischemic disease, Parkinson's disease, Huntington disease, 
urinary incontinence, Alzheimer's disease, senile dementia of Alzheimer type, multi-infarct dementia, amyotrophic lat- 
eral sclerosis, hypoglycemia, cardiovascular or heart-related disease (hypertension, tachycardia, congestive heart fail- 
ure), drug addiction or alcohol dependence syndrome. 

[0092] For the purpose described above, the compounds of formula (I) of the present invention, non-toxic salts there- 
of, an acid addition salts thereof or hydrates thereof may be normally administered systemically or topically usually 
by oral or parenteral administration. 

[0093] The doses to be administered are determined depending upon, for example, age, body weight, symptom, the 
desired therapeutic effect, the route of administration, and the duration of the treatment, etc. In the human adult, the 
doses per person at a time are generally from 1 mg to 1000 mg, by oral administration, up to severaMimes per day, 
and from 0.1 mg to 100 mg, by parenteral administration, preferably intravenous administration, up to several times 
per day, or continuous administration between 1 and 24 hours per day into vein. 

[0094] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases where- 
in doses lower than or greater than the ranges specified above may be used. 

[0095] The compounds of the present invention may be administered in the form of, for example, solid compositions 
liquid compositions or other compositions for oral administration, injections, liniments or suppositories for parenteral 
administration. 

[0096] Solid compositions for oral administration include compressed tablets, pills, capsules, dispersible powders 
and granules. Capsules include hard capsules and soft capsules. 

[0097] In such solid forms, one or more of the active compound(s) may be admixed with vehicles, such as lactose, 
mannitol, glucose, microcrystalline cellulose, starch; binders, such as hydroxypropyl cellulose, polyvinylpyrrolidone or 
magnesium metasilicate aluminate; dis integrants, such as cellulose calcium glycolate; lubricants, such as magnesium 
stearate; stabilizing agents, and solution adjuvants, such as glutamic acid or aspartic acid: and prepared according to 
methods well known in normal pharmaceutical practice. The solid forms may, if desired, be coated with coating agents 
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such as sugar, gelatin, hydroxypropyl cellulose or hydroxypropylmethyl cellulose phthalate; or be coated with two or 
more films. And further, coating may include containment within capsules of absorbable materials such as gelatin. 
[0098] Liquid forms for oral administration include pharmaceutical^ acceptable solutions, suspensions and emul- 
sions, syrups and elixirs. In such forms, one or more of the active compound(s) may be dissolved, suspended or 
5 emulsified into diluent(s) commonly used in the art, such as purified water, ethanol or a mixture thereof. Besides such 
liquid forms may also comprise some additives, such as wetting agents, suspending agents, emulsifying agents, sweet- 
ening agents, flavoring agents, aroma, preservative or buffering agent. 

[0099] Injections for parenteral administration include sterile aqueous, suspensions, emulsions and solid forms that 
are dissolved or suspended intosolvent(s) for injection immediately before use. In injections, one or more of the active 

10 compound(s) may be dissolved, suspended or emulsified into solvent(s). The solvents may include distilled water for 
injection, physiological salt solution, vegetable oil, propylene glycol, polyethylene glycol, alcohol, e.g. ethanol, or a 
mixture thereof . Injections may comprise some additives, such as stabilizing agents, solution adjuvants, such as glutam- 
ic acid, aspartic acid or POLYSORBATE80 (registered trade mark); suspending agents, emulsifying agents, soothing 
agent, buffering agents, preservative. They may be sterilized at a final step, or may be prepared and compensated 

15 according to sterile methods. They may also be manufactured in the form of sterile solid forms, for example, freeze- 
dried products, which may be dissolved in sterile water or some other sterile diluent(s) for injection immediately before 
use. 

[0100] Other forms for parenteral administration include liquids for external use, ointments and endermic liniments, 
inhalations, sprays, suppositories and pessaries for vaginal administration which comprise one or more of the active 
20 compound(s) and may be prepared by methods known per se. Sprays may comprise additional substances other than 
diluents, such as stabilizing agents, such as sodium sulfate; isotonic buffers, such as sodium chlorides sodium citrate 
or citric acid. For preparation of such sprays, for example, the method described in the United States Patent No. 
2,866,691 or 3,095,355 may be used. 



25 Best mode for carrying out the invention 

[0101] The following reference examples and examples illustrate, but do not limit the present invention. 
[0102] The solvents in parenthesis show the developing or eluting solvents and the ratios of the solvents used are 
by volume in chromatographic separations and TLC. 
30 [0103] The NMR data are shown with the solvent used in the measurements, in parentheses. 

Reference Example 1 

2-methyl-4-methoxyphenylacetonitrile 



[0105] Under argon atmosphere, a mixture of N-bromosuccinimide (1 7.8 g) and 2, 2'-azobisisobutyronitrile (492 mg) 
was added to a solution of 1 , 2-dimethyl-4-methoxybenzene (13.6 g) in carbon tetrachloride (200 ml). The mixture was 

45 refluxed for 6.5 hours. The reaction mixture was cooled with ice-bath. An insoluble matter was removed by filtration, 
and washed with carbon tetrachloride. A combined filtrate was concentrated. The residue was dissolved into N, N- 
dimethylformamide (1 00 ml) and sodium cyanide (9.86 g) was added to the mixture. The mixture was stirred over night 
at room temperature. The reaction mixture was poured into water, and the mixture was extracted with diethyl ether. 
The organic layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium 

50 sulfate and concentrated. The residue was purified by column chromatography on silica gel (ethyl acetate : n-hexane 
= 1 : 6 -> 1 : 4) to give the title compound (11 .78 g) having the following physical data. 
TLC: Rf 0.20 (n-hexane : ethyl acetate = 9:1); 

NMR (300MHz, CDCI 3 ) : 5 7.24 (d, J = 8.0Hz, 1H), 6.78-6.72 (m, 2H), 3.79 (s, 3H), 3.60 (s, 2H), 2.32 (s, 3H). 
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Reference example 2 : 

1 -cyano-1 -(2-rnethyl-4-methoxyphenyl)propan-2-one 
5 [0106] \ ' .. 



10 




[0107] Under argon atmosphere, to a solution of the compound prepared in reference example 1 (11.7 g) in ethyl 
acetate (60 ml), metallic sodium (2.3 g) was added in numbers. The mixture was stirred for 2 hours at 50 °C. Ethyl 
acetate (40 ml) was added to the reaction mixture, and the mixture was refluxed for 2.5 hours and then it was stirred 
overnight at room temperature. A precipitation matter was collected by filtration, and it was washed with diethyl ether. 
The obtained crystal was dissolved into water (300 ml). The solution was adjusted pH 4 by adding 2N hydrochloric 
acid, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and concentrated 
to give the title compound (|2.06 ( g) having the following physical data. 
TLC: Rf 0.45 (n-hexane : ethyl acetate = 1:1). 

Reference example 3 , 

2-chloro-4-methoxyboronic acid 

[0108] 



30 ^ ^^B(OH) 2 

H 3 CO" 
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[0109] A solution of 3-chloro-4-bromoanisole (2.14 g) in anhydrous tetrahydrofuran (10 ml) was cooled at -7B°C. 
1.56 M n-butyl lithium / hexane (6.5 ml) was dropped into the solution, and the mixture was stirred for 30 minutes. 
Triisopropyl borate (2.3 ml) was dropped into the reaction mixture, and the mixture was stirred for 2 hours at -78°C. A 
saturated aqueous solution of ammonium chloride was added to the reaction mixture, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate and concentrated. A obtained solid was washed with t-butyl methyl ether (4 ml), filtered and 
dried over to give the title compound (681 mg) having the following physical data. 
TLC: Rf 0.55 (methylene chloride : methanol =19:1); 

NMR (300MHz, CDCI 3 ) : 5 7.22 (d 5 J = 8.4Hz, 1 H), 6.93 (d, J = 2.4Hz, 1 H), 6.86 (dd, J = 8.4, 2.4Hz, 1 H), 3.79 (s, 3H). 
Reference example 4 

4-(2-chloro-4-methoxyphenyl)-5-methylisoxazole 
[0110] 



55 



H»CO 




[0111] To a suspension of the compound prepared in reference example 3 (644 mg), 4-iodo-5-methylisoxazole (658 
mg) and sodium bicarbonate (791 mg) in dimethoxyethane (2.5 ml) / water (2.5 ml), tetrakis (triphenylphosphine) pal- 
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ladium (36 mg) was added. The mixture was stirred for 16 hours at 8(i 0 C. To the reaction mixture that was cooled to 
room temperature, water and ethyl acetate were added. An insoluble matter was removed by filtration. An organic layer 
was separated from filtrate, it was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
sodium sulfate and concentrated. The residue was purified by column chromatography on silica gel (n-hexane : ethyl 
5 acetate =19:1 -> 16 ; 1) to give the title compound (637 m g) haying the following physical data. 
TLC: Rf 0.44 (n-hexarie : £thyl acetate = 3:1); 

NMR (300MHz, CDCl 3 ) : § 8.29 (brs, 1H), 7.16 (d, J = 8.4Hz, 1H), 7.04 (d, J = 2.4Hz, 1H), 6.87 (dd, J = 8.4, 2.4Hz, 

1 H), 3.84 (s,3H), 2.41 (brs, 3H). ' ■ 

■ . 1 1 i ■ 1 I 

10 Reference example 5 1 ' : 

1 -cyano-1 -(2-chloro-4-methoxyp,henyl)propan-2-one . , ' i 

i • 

[0112] ' 

75 ' 



20 




ii>' 1 

[0113] To a solution of the compound prepared in reference example 4 (623 mg) in methanol (2.8 ml), 1 .5M sodium 
methoxide / methanol (2.8 ml) was added, and the mixture was stirred for 4 hours. The reaction mixture was diluted 

25 with water, and washed ,w)th hexane / t-butyl methyl ether (10 ml; 1:1). A water layer was adjusted pH 5 by adding 4N 
Hydrochloric acid (1 ml), and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous 
solution of sodium bicarbonate and a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium 
sulfate and concentrated to give the title compound {497 mg) having the following physical data. 
TLC: Rf 0.13 (n-hexane : ethyl acetate = 3:1); 

30 NMR (300MHz, CDCI 3 ) : 5 7.38 (d, J = 8.4Hz, 1H), 7.00 (d, J = 2.4Hz, 1H), 6.89 (dd, J = 8.4, 2.4Hz, 1H), 5.11 (s, 1H), 
3.83 (s, 3H),2.29 (s, 3H). 

Reference example 6 

35 5-amino-3*methyl-4-(2-methyl-4-methoxyphenyl)pyrazole 

[0114] 

CH 3 
OCH 3 

[01 15] To a solution of the compound prepared in reference example 2 (8.63 g) in toluene (200 ml), acetic acid (8.0 

ml) and hydrazine one hydrate (4.5 ml) were added. The mixture was refluxed for 5.5 hours and stirred overnight at 
so room temperature. The reaction mixture was concentrated. 6N Hydrochloric acid was added to a residue, and the 

solution was extracted with ethyl acetate / n-hexane (30 ml / 30 ml). A water layer was basified by adding concentrated 

aqueous ammonia, and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and 

concentrated to give the title compound (8.38 g) having the following physical data. 

TLC: Rf 0.30 (chloroform : methanol = 9:1); 
55 NMR (300MHz, CDCI 3 ) : 6 7.08 (d, J = 8.0Hz, 1H), 6.84 (d, J = 2.5Hz, 1H), 6.77 (dd, J = 8.0, 2.5Hz, 1H), 4.10 (brs, 

3H), 3.83 (s, 3H), 2.18 (s, 3H), 2.07 (s, 3H). 
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Example 1 

8-hydroxy-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyra2olo[1 5 5-a]pyrimidine 
[0116] 



OH 




OCH a 



[01 17] To a solution of the compound prepared in reference example 6 (500mg) in acetic acid (3 ml), ethyl cyclopen- 
tanone-2-carboxylate (0,40 ml) was added. And the mixture was refluxed for 3 hours. After the reaction mixture was 
cooled to room temperature, diethyl ether / n-hexane (10 ml; 2 : 1) was added to the mixture. A precipitated crystal 
was collected by filtration, and the crystal was washed with diethyl ether / n-hexane (10 ml; 2:1), dried over to give 
the title compound (480 mg) having the following physical data. 
TLC: Rf 0.47 (chloroform : methanol = 9:1); 

NMR (300MHz, DMSO-d 6 ) : 6 1 1 .90 (brs, 1 H), 7.10 (d, J = 8.0Hz, 1 H), 6.93 (d, J = 3.0Hz, 1 H), 6.83 (dd, J = 8 0 3 0Hz 
1 H), 3.78 (s, 3H), 2.81 (t, J = 7.5Hz, 2H), 2.66 (t, J = 7.5Hz, 2H), 2.07 (s, 3H), 2.05 (s, 3H), 2.03 (m, 2H).. ' • 

Reference example 7 

8-chloro-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0118] ' 



CI 




OCH 3 



[0119] To a suspension of the compound prepared in Example 1 (400 mg) in toluene (4 ml), phosphorus oxychloride 
(0.60 ml) and diethylamide (0.25 ml) were added. The mixture was refluxed for 1 hour. The reaction mixture was cooled, 
and it was poured into a cooled aqueous solution of sodium bicarbonate. The mixture was stirred for 10 minutes to 
degrade excess of phosphorus oxychloride. The reaction mixture was extracted with ethyl acetate. The organic layer 
was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concen- 
trated. The residue was purified by column chromatography on silica gel (ethyl acetate : n-hexane = 1 : 3 -> 1 : 2) to 
give the title compound (411 mg) having the following physical data. 
TLC: Rf 0.52 (n-hexane : ethyl acetate =1:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.5Hz, 1H), 6.88 (d, J = 2.5Hz : 1H), 6.81 (dd, J = 8.5, 2.5Hz, 1H), 3.83 (s, 3H) 
3.09-3.00 (m, 4H), 2.40 (s, 3H), 2.23 (m, 2H), 2.15 (s, 3H). 
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Example 2 

8-(3-pentylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)*6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0120] 




OCH 3 



[0121] A mixture of the compound prepared in reference example 7 (150 mg) and 3-pentylamine (0.6 ml) was stirred 
for 1 hour at 140 °C. The reaction mixture was cooled and purified by column chromatography on silica gel (ethyl 
acetate : n-hexane = 1 : 3) to give the title compound (169 mg) having the following physical data. 
TLC: Rf 0.57 (n-hexane : ethyl acetate = 1:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.5Hz, 1H), 6.85 (d, J = 3.0Hz, 1H), 6.78 (dd, J = 8.5, 3.0Hz, 1H), 6.21 (d, J = 
10.5Hz, 1 H), 3.82 (s, 3H), 3.81 (m, 1 H), 3.08 (t, J = 7.0Hz, 2H), 2.89 (t, J = 8.0Hz t 2H), 2.30 (s, 3H), 2.19 (s, 3H), 2.14 
(m, 2H), 1 .69 (m 4H), 1 .02 (m, 6H). 

Example 2(1) - 2(365) ( , 

[0122] The following compounds were obtained, using a corresponding compound in stead of 1 ,2-dimethyl-4-meth- 
oxybenzene, by the same procedure as a series of reactions of Reference example 1 -> Reference' example 2 -» 
Reference example 6 -> Example 1 using a corresponding compound in stead of ethyl cyclopentanone-2-carboxylate 
-> Reference example 7 Example 2 using a corresponding compound in stead of 3-pentylamine, or using the com- 
pound prepared in Reference example 5 or a corresponding compound, by the same procedure as a series of reactions 
of Reference example 6 -» Example 1 -> Reference example 7 -> Example 2, or successively by a known method to 
be a salt of compound. 

Example 2(1) 

8-(N-ethyl-N-n-butylamino)-2-methoxymethyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1,5-a]pyrimidine 

[0123] 




OCH 3 



TLC: Rf 0.43 (n-hexane : ethyl acetate =2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.22 (d, J = 8.7Hz, 1 H), 6.84 (d, J = 2.7Hz, 1 H), 6.77 (dd, J = 8.7, 2,7Hz, 1 H), 4.49 (m, 2 
H), 3.81 (s, 3 H), 3.67 (q, J = 7.2Hz, 2 H), 3.61 (t, J = 7.2Hz, 2 H), 3.33 (s, 3 H), 2.97 (t, J = 7.2Hz, 2 H), 2.91 (t, J = 
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7.8Hz, 2 H), 2.19 (s, 3 H), 2113 (m, 2 H), 1.55 (m, 2 H), 1.35 (m, 2 H), 1^17 (t, J = 7.2Hz, 3 H), 0. 



89 (t, J = 7.2Hz, 3 H). 



Example 2(2) 1 • 

5 zikxi^ 



[0124] 




OCH 3 



TLC: Rf 0.80 (n-hexane : ethyl acetate = 1 ■ 1 ) ■ 
Example 2(3) 

[0125] & ' * 



35 



40 



HN 




V 



OCH, 



45 TLC: Rf 0.51 (n-hexane : ethyl acetate = 2 • 1) ■ 
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Example 2(4) 

9-(3-pentylamino)-6-methyl-5-(2-methyl-4-methoxyphenyl)-2, 3-dihydro-thieno[3,2-d]pyrazolo[1 ,5-alpyrimidine 
[0126) , ( 




och 3 



i 

TLC: Rf 0.40 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.15 <d, J = 8.5Hz, 1 H), 6.85 (d, J = 3.0Hz, 1 H),' 6.79 (dd, J = 8.5, 3.0Hz, 1 H), 6.1 7 (d, J = 
10.0Hz, 1H), 3.99 (m, 1H), 3.82 (s, 3H), 3.36-3.20 (m, 4H), 2.30 (s, 3H), 2.18 (s, 3H), 1.82-1.56 (m 4H), 1.03 (t, J = 
7.5Hz, 6H). . r ( ' 

1 1 

Example 2(5) , ! 

8-(3-pentylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 




TLC: Rf 0.33 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 5 (d, J = 8.5Hz, 1 H), 6.86 (d, J = 2,5Hz, 1 H), 6.79 (dd, J = 8.5, 2.5Hz, 1 H), 6.32 (d, J = 
1 0.0Hz, 1 H), 5.29 (s, 2H), 4.90 (brs, 2H), 3.82 (s, 3H), 3.24 (m, 1 H), 2.33 (s, 3H), 2.1 8 (s, 3H), 1 .84-1 .56 (m 4H), 1 .02 
(t, J = 7.5Hz, 6H). 
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Example 2(6) 



9-(3-pentylarnino)-6-methyl-5^^ 
5 [0128] 



10 



15 




OCH, 



TLC: Rf 0.43 (n-hexane : ethyl acetate = 2 ■ 1) • 
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Example 2(7) 

hyd^ 
[0129] 



35 



40 




OCH, 



TLC: Rf 0.45 (n-hexane : ethyl acetate = 2 • 1) ■ 
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Example 2(8) 

6-methyl-5-(2-methyl-4-methoxyphenyl)-9-[(2S, 4R)-4-methoxy-2-methoxymethylpyrolidin-1-yl]-2, 3-dihydro-furo 
[3,2-d]pyrazolo[1,5.-a]pyrim,idine' ( .. , 1 i 



[0130] " ft> • 

.'■ I 




OCH 3 



! 

20 TLC: Rf 0.24 (n-hexane : ethyl acetate = 1:1); 

NMR (300MHz, DMSO-d 6 ) : 5 7:09 (d, J = 7.5Hz, 1 H), 6.90 (d, J = 2,4Hz, 1 H), 6.81 (dd, J = 7.5, 2.4Hz, 1 H), 5.07 (brs, 
1 H), 4.66 (dt, J = 9.0, 9.0Hz, 1 H), 4.56 (dt, J = 9.0, 9.0Hz, 1 H), 4.24 (dd, J = 1 2.6, 3.6Hz, 1 H), 4.05 (brs, 1 H), 3,85 (d, 
J = 12.6Hz, 1 H), 3.77 (s,,3H), 3:42 (dd, J = 10.2, 3.9Hz, 1H), 3.33 (dd, J = 10.2, 5.1Hz, 1H), 3.22 (dd, J = 9.0, 9.0Hz, 
2H), 3.21 (8, 3H), 3.18 (s,,3H), 2.18 (s, 3H), 2.07 (s, 3H), 2.30-1.95 (mi 2H). 

25 , ; 

Example 2(9) 

9-(3-pentylamino)-6-methyl-5-(2-methyl-4-methoxypbenyl)-2, 3-dihydropyrrolo[3,2-d]pyrazolo[1 ,5-a]pyrlmldine 
so [01 31 J >(>• ' ' 



35 



40 




OCH 3 



*5 TLC: Rf 0.37 (n-hexane : ethyl acetate =1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 5 7.16 (d, J = 8.4Hz, 1H), 6.85 (d, J = 2.7Hz, 1H), 6.78 (dd, J = 2.7, 8.4Hz, 1H), 5.86 (d, J = 
10,5Hz, 1H), 4.07 (m, 1H), 3.82 (s, 3H), 3.58 (t, J = 8.1Hz, 2H), 3.06 (t, J = 8.1Hz, 2H), 2.30 (s, 3H), 2.19 (s, 3H), 
1.52-1.82 (m, 4H), 1.01 (mi 6H). 
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Example 2(10) 

[0132] i 




OCH a 

TLC: Rf 0.30 (n-hexane : ethyl acetate =1:1); 



Example 2(11) • 
[0133] 



H a ca 




TLC: Rf 0.22 (n-hexane : ethyl acetate = 1 • 1) ■ 
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Example 2(12) 

6-methyl-5-(2-methy!-4-methoxyphenyl)-9-[(2S, 4R)-4-methoxy-2-methoxymethylpyrolidin-1-yl]-2, 3-dihydro-pyrrolo 
[3,2-d]pyrazolo[1 ,5-a] pyrimidine , 

[0134] 




OCH 3 



TLC: Rf 0.43 (chloroform : methanol = 20 : 1) ; 

NMR (300MHz ! CDCI 3 ) : 57.16 (d, J = 8.4Hz, 1 H), 6.86 (d, J = 2.7Hz, 1 H), 6.79 (dd, J = 2.7, 8.4Hz, 1 H), 4.71 (m, 1 H), 
4.20 (m, 1H), 4.06 (m, 1H), 3.82 (s, 3H), 3.60 (t, J = 7.8Hz, 2H), 3,54 (m, 1H), 3.48 (dd.'j = 4.5, 9.6Hz, 1H), 3.39 (m, 
1 H), 3.34 (s, 3H), 3.28 (s, 3H), 3.09 (m, 2H), 2.24-2.40 (m, 4H), 2.1 8 (s, 3H), 2.01 (m, 1 H). 

Example 2(13) 

8-isopropylamino-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 
[0135] 




OCH 3 



TLC: Rf 0.34 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.4Hz, 1H), 6.86 (d, J = 2.7Hz, 1H), 6.79 (dd, J = 8.4, 2.7Hz, 1H), 6.39 (d, J = 
9.6Hz, 1H), 5.32 (s, 2H), 4.90 (s, 2H), 3.82 (s, 3H), 3.74 (m, 1H), 2.32 (s, 3H), 2.16 (s, 3H), 1.41 (d, J = 6.6Hz, 6H). 
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Example 2(14) 

! 

[0136] 




OCH 3 



TLC: Rf 0.26 (n-hexane : ethyl acetate = 2 • 1) ■ 
25 Example 2(15) 



30 



[0137] 
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CH 3 



CM, 



OCH 3 



TLC: Rf 0.30 (n-hexane : ethyl acetate = 21)' 
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l 

Example 2(16) ■ 

8-(1 , 3-dimethoxypropan-2-yl)amino-2-methyl-3-(2imethyl-4-methoxyphenyl)-5 J 7-dihydro-furo[3,4-d]pyra2olo[1 ,5-a] 
pyrimidine '» f ' 

[0138] ' » * 1 



.1 




OCH 3 



TLC: Rf 0.42 (n-hexane : ethyl acetate =1:1); 

NMR (300MHz, CDCI 3 ) : 8,7.14 (d, J = 8.1Hz, 1H), 6.87 (brd, J =,8.1 Hz; 1H) S 6*85 (d, J = 2.4Hz, 1H), 6.79 (dd, J = 8.1 b 
2.4Hz, 1H), 5.33 (s, 2H), 4.89 (s, 2H), 3.81 (S, 3H), 3.75 (m, 1H), 3.62 (d', J = 4.8Hz, 4H), 3.42 (s, 6H), 2.33 (s, 3H), 
2.1G(s,3H). 

t ■ 

Example 2(1 7) 

8-bis(2-methoxyethyl)amlno-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine 

[0139] 




OCH 3 



TLC: Rf 0.24 (n-hexane : ethyl acetate =1:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 5 (d, J = 8.1 Hz, 1 H), 6.87 (d, J = 2.7Hz, 1 H), 6.79 (dd, J = 8.1 , 2.7Hz, 1 H), 5.22 (s, 2H), 
4.89 (s, 2H), 3.88 (t, J = 6.0Hz, 4H), 3.82 (s, 3H) S 3.55 (t, J = 6.0Hz, 4H), 3.30 (s, 6H), 2.33 (s, 3H), 2.16 (s, 3H). 
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Example 2(1 8) 



[0140] 




OCH a 



TLC: Rf 0.53 (n-hexane : ethyl acetate = 11)' 

m, 2.1 8 is. 3H). ( 2.«"i A 2.0, ,' m 2^,' ' ' - Wl 3 ' 3 ° ,8 ' 6H) ' 2M «'• J k 2H >> 2-76 (t, J = 7,8Hz, 

Example 2(1 9) ' 



[0141] 



35 



40 



OCH 3 

TLC: Rf 0.41 (n-hexane : ethyl acetate = 1 • 1) ■ 

* 3 8 lit V^IX ii = 3 2 ooT:,' H) ' 6 78 3 ■ 8 2 '"»■ » ' ■ 

3H), 2.18 (s. 3H). 2.14 (m,2H) ' ' ' >' 3 K "' J " 6 9Hi 2H »' 2 " <'■ J " 7 2H), 2.32 ,s, 
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Example 2(20) 

(5RS)-8-(3-pentylamino)-2, 5-dimethyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]' 
pyrimidine hydrochloride , 

[0142] 




OCH 3 



TLC: Rf 0.44 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, DMSO-d 6 ) : 5 8.71 (brs, 1 H), 7.15 (d, J = 8.5Hz, 1 H), 6.93 (d, J = 2.5Hz, 1 H), 6.85 (dd, J = 8.5, 2.5Hz, 
1H),5.70 (brs, 1H),5.25 (dd, J= 10.0, 2,0Hz, 1 H), 5.17 (d, J = 10.0Hz, 1 H), 5.11 (m, 1H), 3.79 (s, 3H), 3.26 (m, 1H), 
2.26 (s,3H), 2.10 (s,3H), 1.83-1.57 (m4H), 1.41 (d, J = 5.5Hz, 3H), 0.93-0.83 (m, 6H). 

Example 2(21) 

8-(3-pentylamino)-2-methyl-3-(2, 4-dichlorophenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0143] 




TLC: Rf 0.50 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.50 (d, J = 2.0Hz, 1H), 7.35 (d, J = 8.5Hz, 1H), 7.29 (dd, J = 8.5, 2.0Hz, 1H), 6.23 (d, J = 
10.5Hz, 1H), 3.81 (m, 1H), 3.09 (t, J = 7.5Hz, 2H), 2.91 (t, J = 7.5Hz, 2H), 2.34 (s, 3H), 2.15 (m, 2H), 1.82-1.55 (m 
4H), 1.01 (t, J = 7.5Hz, 6H). 
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Example 2(22) 



8-(3-penty,amiho)-2-methyl-3.(2^ethyl-4-methoxypheny,)-5,7^ 
[0144] . ' \ . '* 



w 



15 




0CH 3 



20 TLC: Rf 0.48 (chloroform : methanol ± 10 ■ 1) • 



(m, 6H) 

25 Example 2(23) • , 

8-diethy.amino-2-methyl-3.( 2 - m e,h yW - m e,hoxyphenyl,.6,7.dihydro-5H.^ 
[0145] 



J = 
02 

i 



30 
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OCR, 



45 



TLC: Rf 0.67 (n-hexane : ethyl acetate = 11) • 

^ R «^.COeU:»M.(d,J.,*b, - ,H).M, W .j. 2 . 7Hl , 1 H),e.re(*,J.B4 27Hz 1H) 3 82 ,. 3H> 
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Example 2(24) 

8-(N-ethyl-N-n-butylamino)-2-methyl-3-(2, 4-dichlorophenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0146] 




OCH 3 



TLC: Rf 0.78 (n-hexane : ethyl acetate =1:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 7 (d, J = 8.4Hz, 1 H), 6.86 (d, J = 3.0Hz, 1 H), 6.79 (dd, J = 8.4, 3.0Hz, 1 H), 3.82 (s, 3H), 
3.70-3.56 (m, 4H), 2.97 {X, J = 6.9Hz, 2H), 2.91 (t, J = 7.7Hz, 2H), 2.33 (s, 3H), 2.19 (s, 3H), 2.13 (m, 2H), 1 .55 (m, 
2H), 1 .32 (m, 2H), 1 .1 7 (t, J = 7.2Hz, 3H), 0.90 (t, J = 7.2Hz, 3H). 

Example 2(25) 

8-dicyclopropylmethyiamino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine • 

[0147] 




OCH 3 



TLC: Rf 0.40 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.1Hz, 1H), 6.85 (d, J = 2.7Hz, 1H), 6.78 (dd, J = 8.1, 2.7Hz, 1H), 6.36 (d, J = 
10.2Hz, 1H), 3.82 (s, 3H), 3,41 (m, 1H), 3.01 (t, J = 7.2Hz; 2H), 2.87 (t, J = 8.1Hz, 2H), 2.31 (s, 3H), 2.19 (s, 3H), 2.10 
(m, 2H), 1 .20-1 .08 (m, 2H), 0.66-0.32 (m, 8H). 
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Example 2(26) 



[VsTyrimi^^ 

. ■, V. . . •• • . 

[0148] . , 



10 



15 




OCHg 



TLC: Rf 0.26 (n-hexane ; ethyl acetate = 1:2)- 
*> NMR (300MHz f CDCI 3 ) : 5 7.14 (d, J = 8.4Hz, 1 H), 6.87 (d, J = 2.7Hz 1 H) 6 80 (dd J - 8 4 2 7H7 i r *a ,k. 



25 



30 



Example 2(27) t ( . . ' . ' • ' ' . 

[0149] 



35 



40 



HN 





OCH, 



TLC: Rf 0.27 (n-hexane : ethyl acetate = 2 ■ 1 ) ■ 
45 NMR (300MHz, CDCI 3 ) : 6 7.1 9 (d, J = 8.5Hz, 1 H), 6.85 (d, J = 2.5Hz, 1 H) 6 78 (dd J - 8 5 2 5Hz 1H1 fi«M . 

l°^ Z ' IS' 4 54 - 4 - 40 ^ 2H) ' 3 82 (S ' 3H) ' 3 81 < m - 1 H >' 3 37 <»■ 3H), 3.10 ft 1 7.0Hz 2H)^ 1 (t J - 8 OH 2H) = 
2.20 (s, 3H), 2.14 (m, 2H), 1 .80-1 .53 (m, 4H), 1 .08-0.94 (m 6H) ( ' " ' 2H) ' 



50 



55 
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Example 2(28) 

8-(3-pentylamino)-2-methyl-3-^1 , 3-dioxaindan-5-yl)-6, 7-dihydro-5H-cyclopenta[d]pyra2olo[1 ,5-a]pyrimidine 




TLC: Rf 0.61 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.22 (d, J = 1.5Hz, 1H), 7.10 (dd, J = 1.5, 8.1Hz, 1H), 6.89 (d, J = 8.1Hz, 1H), 6,20 (br d, J 
= 10.5Hz, 1H), 5.96 (s, 2H), 3.80 (m,' 1H), 3.08 (t, J = 7.5Hz,. 2H); 2.94 (t, J = 8.1 Hz 2H), 2.52 (s, 3H), 2.15 (m, 2H), 
1,51-1.80(m, 4H), 1.00 (t, J = 7.5Hz, 6H). , , 

Example 2(29) 

i • , 
8-(3-pentylamino)-2-methyl-3-(3, 4-dimethoxyphenyl)-6 ; 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 

[0151] 




TLC: Rf 0.56 (n-hexane : ethyl acetate = 1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 5 7.29 (d, J = 2.1Hz, 1H), 7.19 (dd, J = 2.1, 8.1Hz, 1H), 6.96 (d, J = 8.1Hz, 1H), 6.20 (br d, J 
= 10.5Hz, 1H), 3.93 (s, 3H), 3.91 (s, 3H), 3.80 (m,1H), 3.09 (t, J = 7.2Hz, 2H), 2.94 (t, J = 7.5Hz, 2H), 2.55 (s, 3H), 
2.1 6 (m, 2H), 1 .53-1 .81 (m, 4H), 1 .00 (t, J = 7.2Hz, 6H). 
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Example 2(30) 



8-cyclopropylamino^^ 
[0152] 



ajpyrimidine 



10 




15 

TLC: Rf 0.33 (n-hexane : ethyl acetate = 3 ■ 2) • 
Example 2(31) 

[0153] 



30 



35 



40 




OCH 3 



TLC: Rf 0.62 (benzene : ethyl acetate = 5 • 1) • 



50 



55 
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Example 2(32) 

8-(3-pentylamino)-2-ethyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 




och 3 



TLC: Rf 0.59 (benzene : ethyl acetate = 5:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.1Hz, 1H), 6.85 (d, J = 2.7Hz, 1H) : 6.77 (dd, J = 8.1 , 2.7Hz, 1H), 6.27 (d, J = 
1 0.5Hz, 1 H), 3.82 (s, 3H), 3.80 (m, 1 H), 3.08 (t, J = 7.5Hz ; 2H), 2.89 (t, J = 7.8Hz, 2H), 2.67 (m, 2H), 2.1 7 (s, 3H), 2.1 3 
(m, 2H), 1 .81 -1 .52 (m, 4H), 1 .16 (t, J = 7,2Hz, 3H), 1 .04 (t, J = 7.5Hz, 3H), 1 .01 (t, J = 7 , .8Hz, 3H). 

Example 2(33) 

8-(3-pentylamlno)-2-isopropyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride 

[0155] 




OCH3 



TLC: Rf 0.60 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.28 (m, 1 H), 7.09 (d, J = 8.4Hz, 1 H), 6.90 (d, J = 2.4Hz, 1 H), 6.81 (dd, J = 8.4, 2.4Hz, 1 H), 
3.99 (m, 1H), 3.84 (s, 3H), 3.49 (m, 2H), 3.12 (t, J = 7.2Hz, 2H), 2.99 (m ! 1H), 2.28 (m, 2H), 2.20 (s, 3H), 1.85 (m f 2H), 
1 .74 (m, 2H), 1 .24 (d, J = 6.9Hz, 3H), 1 .1 9 (d, J = 7.2Hz, 3H), 1 .08 (t, J = 7.5Hz, 3H) t 1 .06 (t, J = 7.5Hz, 3H). 
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Example 2(34) * ' 

[0156] .;• . ' ;. : . ■ 

fit* * " • , 

i, , . 



i 




p 



TLC: Rf 0.55 (n-hexane : ethyl ,acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 67.46 (m,1H), 7.11 (d, J = 8.4Hz, 1H), 6.89 (d, J= 2 4Hz 1H) 6 82 (dd J - 8 4 2 4H7 im 

Example 2(35) ; . 

pyKdTn^^^ 
[0157] 



HCI 




OCH, 



TLC: Rf 0.31 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI3): 5 7.31 (brd, J = 10.8Hz, 1H). 7.16 (d, J = 8.4Hz 1H) 6 89 (d J - 2 4Hz im B fin MH 1 
8.4, 2.4Hz, 1H), 4.00 (brs. 1H), 3.83 (s, 3H), 3.70 (d, J =13.5Hz, 1H), 3. 60 d J =13 SHz'^ 3 sll 2H 3 14; 
= ? - 2H2 < 2H >' 2 29 < m « 2H ). 2.32 (.. 3H), 2.04 (s, 3H), 1 .95-1 .65 (m, i H ), 1 .07 |t, J = 7^^,'^^^. 
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Example 2(36) ■ 

8-(N-methyl-N-cyclopropylamin6)-2-methyl-3-(2-methyl-4-methoxyphenyl^ 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine .. , 1 

[0158] ' > • ' 




i 

TLC: Rf 0.16 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.1 4 (d; J = 8.1Hz, 1H), 6.86 (d, J = 2.7Hz, 1H), 6.79 (dd, J = 8.1, 2.7Hz, 1H),5.47 (brs, 
2H), 4.90 (brs, 2H), 3.82 (s, 3H), 3.45 (s, 3H), 2.80 (m, 1H), 2.33 (s, 3H), 2.16 (s, 3H), 0.84 (d, J = 6.0Hz, 4H). , 

■i . , 

Example 2(37) , 

8-(3-pentylamino)-2-methyl-3-(2, 4-dimethylphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0159] 




CH 3 



TLC: Rf 0.50 (benzene : ethyl acetate =10:1); 

NMR (300MHz, CDCI 3 ) : 6 7.13 (d, J = 7.5Hz, 1H), 7.11 (brs, 1H),7.03 (m, 1H),6.21 (d, J = 10.8Hz, 1H),3.80 (m, 1H), 
3.08 (t, J = 6.9Hz, 2H), 2.89 (t, J = 7.5Hz, 2H), 2.34 (s, 3H), 2.31 (s, 3H), 2.18 (s, 3H), 2.13 (m, 2H), 1 .56-1 .82 (m, 4H), 
1.02 (m,6H). 
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Example 2(38) 



8-(3-pentylamino)-2-methyl-3-(2, 5-dimethylphenyl)-6, 7-dihydro-5H«yclopenta[d]pyrazolo[1 .5-aJpyrimidine , 
nydrocnlonde 

[0160] 




TLC: Rf 0.54 (n-hexane : ethyl acetate = 3 • 1) • 

,h MR iu?°^ CD fu W : 5 7 ' = ™ 2 " Z - 1H) ' 7 24 (d ' J - 7 - 5HZ ' 1H >' 715 < br dd - J = 1-2. 7.5H2, 1H), 7 01 

(brs, 1H), 3.99 (m, 1H), 3.49 (t, J = 7.5Hz, 2H), 3.14 (t, J = 6.9Hz, 2H), 2.35 (s, 3H), 2.32 Is 3H) 2 29 (m 2H 2 18 

X«.3H). 1.84-1.94 (m,4H)J .07 (I, J-7£H2,aH), 1.06 (t.J-riHz.aH). 
Example 2(39) 

8-cyclobutylamlno-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine 
[0161] 




0CH 3 



TLC: Rf 0.36 (n-hexane : ethyl acetate = 3 ■ 1) * 

N e 1ST « . c b d , c ' 3) ,mV, 1 1, m ; J Ly Hz - 1H> ' 6 85 (d ' J - 2 7Hz ' 677 J - 8 2 7l * < »>■ f* j 

■s: sivasr, So 3 ,^ 2 ^ ■ ?2Hz - 2H) ' 2 M * j ■ 7 8H2 ' ** 2 « * •* « «* 
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Example 2(40) 

8-(N-ethyl-N-cyclobutylamino)r2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride , ' '» ,. , 1 ' 

[0162] " ' - 



.I 




i 

TLC: Rf 0.38 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.12 (d, J = 8.7Hz, 1 H), 6.89 (d, J = 2.7Hz, 1 H), 6.82. (dd, J = 8.7, 2.7Hz, 1 H), 4.74 (m, 1 H), 
3.99 (m, 2H), 3.83 (s, 3H), 3.48 (t, J = 7.5Hz, 2H), 2.98 (t, J = 7.5Hz, 2H), 2.20-2.10 (m, 6H), 2.30 (s, 3H), 2.1 7 (s, 3H), 
1.90-1.70(m, 2H), 1.16(t, J = 7..2Hz, 3H).' 

Example 2(41) , , 

8-(propan-1 , 3-diol-2-yl)amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dlhydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine 

[0163] ^ ' ' 




OCH 3 



TLC: Rf 0.44 (chloroform : methanol = 9:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 7 (d, J = 8.1 Hz, 1 H), 6.86 (d, J = 2.7Hz, 1 H), 6.79 (dd, J = 8.1 , 2.7Hz, 1 H), 6.73 (d, J = 
1 0.2Hz, 1 H), 4.12 (m, 1 H), 3.98-3.83 (m, 4H), 3.82 (s, 3H), 3.05 (t, J = 7.2Hz, 2H), 2.87 (t, J = 8.1 Hz, 2H), 2.30 (s, 3H), 
2.16 (s,3H), 2.11 (m,2H). 
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Example 2(42) 

8-(3.pentylamino)-2-(2-furyl).3-(2-methyl-4-methoxyphenyl)-6 I /-dihydro-SH-cyclopentafdJpyrazolofl.S-alpyrjmid! 
[0164] 



me 




OCH 3 



TLC: Rf 0.33 (n-hexane : ethyl acetate = 4:1); 

NMR (300MHz, CDCI 3 ) : 5 7.47 (m, 1 H), 7.21 (d, J = 8.1 Hz, 1 H), 6.87 (d. J = 2.7Hz, 1 H), 6.81 (dd J = 8 1 2 7Hz 1 H) 
6.38-6.30 (m, 2H), 6.05 (m, 1H), 3.84 (s, 3H), 3.82 (m, 1H), 3.11 (t, J = 7.2Hz, 2H), 2.91 (t, J = 7.8Hz 2H) 2 15 (m 
2^,2.10(8,3^,1.70(^1,4^,1.04(1^ = 7^2,3^,1.010^ = 7^,3^. " 

Example 2(43) 

8-(3-pentylamino)-2-phenyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 .5-a]pyrimidine ' 
hydrochloride " 

[0165] 




och. 



TLC: Rf 0.41 (n-hexane : ethyl acetate = 4:1); 

NMR (300MHz, CDCI 3 ) : 5 7.59-7.54 (m, 2H), 7.45-7.19 (m, 5H), 6.88-6.82 (m, 2H), 4.04 (m, 1H), 3.85 (s 3H) 3 55 
(t, J = 7.8Hz, 2H), 3.1 7 (t, J = 7.8Hz, 2H) : 2.32 (m, 2H), 2.05 (s, 3H), 1 .97-1 .55 (m, 4H), 1 .1 0 (t, J = 6.9Hz', 3H)', 1 .07 
(t, J — 7.2Hz, 3H). 
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Example 2(44) 

8-(2-dimethylaminoethyl)amino-2-m 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1,5-a]pyrimidine , 

[0166] 




OCH 9 



TLC: Rf 0.30 (methylene chloride : methanol =19:1); 

NMR(300MHz, CDCI 3 ) : 8 7.15 (d, J = 8.4Hz, 1H), 6.85 (d, J = 2.7Hz, 1H), 6.77 (dd, J = 8.4, 2.7Hz, 1H), 6.71 (t, J = 
5.7Hz, 1H), 3.82 (s, 3H), 3.75 (dt, J = 5.7, 6.3Hz, 2H), 3.19 (t, J = 7.5Hz, 2H), 2.88 (t, J = 7.5Hz, 2H), 2.63 (t, J = 6.3Hz, 
2H), 2.33 (s, 6H), 2.31 (s, 3H), 2.17 (s, 3H), 2.12 (m, 2H). 

Example 2(45) 

8-(N-methyl-N-(2-dimethylaminoethyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine dihydrochloride ( . 

[0167] 




OCH 3 



TLC: Rf 0.46 (methylene chloride : methanol = 9:1); 

NMR (300MHz, pyridine-d 5 0.5ml + CDCI 3 0.1ml) : 5 7.42 (d, J = 8.4Hz, 1H), 7.04 (d, J = 2.7Hz, 1H), 6.96 (dd, J = 8.4, 
2.7Hz, 1H), 4.21 (t, J = 7.5Hz, 2H), 3.85 (t, J = 7.5Hz, 2H), 3.75 (s, 3H), 3.14 (s, 3H), 3.00 (s, 6H), 2.90 (t, J = 7.5Hz, 
2H), 2.80 (t, J = 7.5 HZ, 2H), 2.41 (s, 3H), 2.36 (s, 3H), 1 .90 (m, 2H). 
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Example 2(46) 

8-(N-e%l-N-(2^ 7-djhydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-aJpyrimidine ( ( / r i j 

[0168] 




OCH 3 



i 



TLC: Rf 0.46 (methylene chloride : methanol = 9:1): 

NMR (300MHz, CDCI 3 ) : 5 7.15 (d, J = 8.4Hz, 1H), 6.85 (d, J = 2.7Hz. 1H),'6.78 (dd, J = 8.4 2 7Hz 1H) 3 82 (s 3H> 

IT f' t^ HZ ' 2H) ' 3 (q ' J = ^ 2H) ' 2 " (t ' J = 7 5H2 ' 2H >^° M - 7 5Hz, 2H), 56*( J } L ^Hz 2H) 
2.31 (s, 3H), 2.25 (s, 6H), 2.17 (s, 3H), 2.12 (m, 2H), 1.17 (t, J = 7.2Hz, 3H). 

Example 2(47) ; . 

^dlhydro-SH-cyclopentatdlpyrazolotl^-alpyrimidine 

[0169] < 




OCH a 



TLC: Rf 0.50 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.27 (brd, J = 0.6Hz,' 1 H), 7.1 1 (d, J = 8.4Hz, 1 H), 6.88 (d, J = 2.7Hz, 1 H), 6.81 (dd J= 8 4 
2.7Hz, 1H), 4.12 (m, 1H), 3.82 (s, 3H), 3.49 (t, J = 7.5Hz, 2H), 3.11 (t, J = 7.5Hz, 2H), 2.32-2.20 (m 2H) 2 28 (s 3H) 
2.20 (s, 3H), 1 .82-1 .60 (m, 4H), 1 .60-1 .36 (m, 4H), 0.99 (t, J = 7.2Hz, 3H), 0.98 (t, J = 7.2Hz, 31? 
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I 

i 

Example 2(48) 

8-(2-butylamino)-2-methyl-3-(2 i methyl-4-methoxyphenyl)-6, y-dihydrp-SH-cyclopentafdlpyrazolotl ,5-a]pyrimidine 

hydrochloride t \ , f ' 

, 1 t 1 1 1 

i 

[0170] ' ft. » 




OCH 3 



TLC: Rf 0.40 (n-hexane : ethyl acetate = 3:1); , , 

NMR (300MHz, CDCI 3 ) :, 6 7.36 (brd, J = 9.9Hz, 1H), 7,12 and 7.11 ,(d, J = 8.4Hz, two conformers, 1H), 6.88 (d, J = 
2.7Hz, 1H), 6.81 (dd, J = 8.4, 2.7Hz, 1H), 4.18 (m, 1H), 3.83 (s, 3H), 3.48 (t, J = 7.5Hz, 2H), 3.16 (t, J = 7.5Hz, 2H), 
25 2.40-2.20 (m, 2H), 2.28 (s!, 3H), 2.19 and 2.18 (s. two conformers, 3H), 1.80 (m, 2H), 1 .48 and 1 .47 (d, J = 6.6Hz, two 
conformers, 3H), 1 .09 and 1 .08 (t, J = 7.2Hz, two conformers; 3H). 

Example 2(49) 

30 8-(N-propyl-N-cyclopropylmeth'ylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0171] 



40 




OCH 3 



TLC: Rf 0.42 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.1 3 (m, 1 H), 6.88 (brs, 1 H), 6.82 (m, 1 H), 3.88 (m, 2H), 3.83 (brs, 3H), 3.77 (brs, 2H), 3.37 
(m, 2H), 3.06 (m, 2H), 2.29 (s, 3H) t 2.24 (m, 2H), 2.19 (s, 3H), 1 .73 (m, 2H), 1 .1 2 (m, 1 H), 0.96 (m, 3H), 0.62 (m, 2H), 
50 0.26 (brs, 2H). 
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Example 2(50) 
[0172] 



10 




OCH s 



TLC: Rf 0.46 (n-hexane : ethyl acetate = 3 • 1) • 

Example 2(51) . 1 

[0173] 



KN /^OCH 3 



OCH 3 

TLC: Rf 0.21 (n-hexane : ethyl acetate = 3:1); 



50 



NMR(300MH2 : CDCI 3 ):5 7.63(brd,J = 8.4H2, , 1H).7.09(d > J = 8 7H2 1H) 6 87(6 J - 2 7H 7 imU to fM . o„ 
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Example 2(52) 

8-[(2S).1-methoxybutan-2-yl]amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1,5-a]pyrimidine hydrochloride , 

[0174] 




OCH 9 



TLC: Rf 0,21 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.59 (brd, J = 10.2Hz, 1H), 7.11 (d, J = 8.4Hz, 1H), 6.88 (d, J = 2.4Hz, 1H), 6.81 (dd, J = 
8.4, 2.7Hz, 1 H), 4.19 (m, 1 H), 3.83 (s, 3H), 3.66-3.53 (m, 2H), 3.48 (t, J = 8.1 Hz 2H), 3.44 and 3.42 (s, two conformers, 
3H), 3.26-3.02 (m, 2H), 2.30-2.20 (m, 2H), 2.29 (s, 3H), 2.20 (s, 3H), 1 .98-1 .69 (m, 2H), 1 .09 and 1 .08 (t, J = 7.5Hz, ; 
two conformers, 3H). 

Example 2(53) 

8-cyclopentylamino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0175] 




TLC: Rf 0.30 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.15 (d, J = 8.7Hz, 1H), 6.84 (d, J = 2.7Hz, 1H), 6.77 (dd, J = 8.7, 2.7Hz, 1H), 6.34 (brd, J 
= 9.0Hz, 1H), 4.38 (m, 1H), 3.82 (s, 3H), 3.15 (t, J = 7.2Hz, 2H), 2.89 (t, J = 7.8Hz, 2H), 2.30 (s, 3H), 2.17 (s, 3H), 
2.18-2.00 (m, 4H), 1 .95-1 .65 (m, 6H). 
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Example 2(54) 



8-(3-pentylamino)-2-methyl-3-(2, 4-difluorophenyl)-6, /-dihydro-SH-cyclopentatdJpyrazolotl.S-alpyrimidi 



me 



[0176] 




TLC: Rf 0.57 (n-hexane : ethyl acetate = 3:1); 



^no??' ? D S' 3) : 8 7 (ddd ' ' = 6 6 ' 8 4 ' 8 4H2 ' 1H) ' 6 86 - 6 " < m ' 2H >- 6 23 ( d - J = 1 °.8Hz, 1H), 3.80 (m 
iV = ' 2 (t ' ' =8 ' 1HZ 2H) ' 2 39 (d ' J = 1 ' 5H2 ' 3H);2 - 16 < m ' 2H >' 1 53 ' 1 81 C".4H) 1.01 (t, J 

Example 2(55) 

8-(3-pentylamino)-2-trifluoromethyl-3-(2-methyl-4-methoxyphenyl)-6 ) 7-dihydro-5H-cyclopenta[d]pyrazolon 5-al 
pynmidine hydrochloride Ky 1 ' J 



[0177] 



HCI 




OCH 3 



TLC: Rf 0.42 (n-hexane : ethyl acetate = 3:1); 

NMF I (300MHz, CDCI3) : 8 7.33 (br d, J = 10.2Hz, 1H), 7.13 (d, J = 8.7Hz, 1H), 6.89 (d, J = 2.4Hz, 1H) 6 81 (dd J - 

f i / l'l Hl 4-04 (m ' 1H) ' 3 83 (S ' 3H) ' 3 56 (m ' 2H) ' 3 20 < m > 2H >> 2 33 < m - 2H ). 2-19 (s, 3H), 1.70-2.22 (m, 4H), 
1 .08 (m, 6H). 
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Example 2(56) 



8-(N-ethyl-N-(2-methoxyethyl)amino)-2-methy^ 7-dihydro-5H-cyclopenta[dlpyrazolo 
[1,5-a]pyrimidine hydrochloride , 



TLC: Rf 0.20 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.11 (d, J = 8.4Hz, 1 H), 6.89 (d, J = 2.7Hz, 1 H), 6.82 (dd, J = 8.4, 2.7Hz, 1 H), 4.34-4.1 7 (m, 
2H), 3.91 (q, J = 7.2Hz, 2H), 3.83 (s, 3H), 3.68 (t, J = 5.1 Hz, 2H), 3.47 (t, J = 7.8Hz, 2H), 3.32 (s, 3H), 3.06 (t, J = 
7.2Hz, 2H), 2.28 (s, 3H), 2.30-2.20 (m, 2H), 2.18 (s, 3H), 1 .38 (t, J = 7.2Hz, 3H). 

Example 2(57) 

8-cyclohexylamino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 



TLC: Rf 0.30 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.15 (d, J = 8.1Hz, 1H), 6.84 (d, J = 2.7Hz, 1H), 6.77 (dd, J = 8.1, 2.7Hz, 1H), 6.34 (brd, J 
= 9.6Hz, 1H), 3.81 (s, 3H), 3.80 (m, 1H), 3.10 (t, J = 7.2Hz, 2H), 2.88 (t, J = 7.8Hz, 2H), 2.30 (s, 3H), 2.17 (s, 3H), 
2.1 8-2.00 (m, 4H), 1 .90-1 .80 (m, 2H), 1 .75-1 .60 (m, 1 H), 1 .50-1 .20 (m, 5H). 



[0178] 




OCH 3 



[0179] 




OCH 3 
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Example 2(58) ' ' 

[0180] 



.t i 




och 3 



i 

TLC: Rf 0.43 (n-hexane : ethyl acetate = 3 • 1) • 

J^r/ 3 ouT^^ 27Hz 1H) 420(m 1H) 

3.83 s, 3H), 3.60 (m, 2H), 3.38 (t, J .= 7.5Hz, 2H), 2.97 (t. J = 7.5Hz, 2H , 2.30-2.15 m 2H) 227fli 3W 2 20 fe 3H ' 
2.00-1 .70 (m, 4H), 1 .42 (m, 2Hj.-0.98 (t, J = 7.5Hz, 6H), 0.90 (t, J = 7.5 Hz, 3H). ' ' 

Example 2(59) ,' ' ■ 

8-(3-pentylamino)-2-methyl-3-(4-methoxy P henyl)-6, 7-dihydro-5H-cyclopenta [d]pyrazolo[1 ,5-a]pyrimidine 
[0181] , , „ 




0 

OCH a 



TLC: Rf 0.57 (n-hexane : ethyl acetate = 2 : 1) ■ 

NMR (300MHz. CDCI 3 ) : 5 7.60 (d, J = 9.0Hz, 2H), 6.99 (d, J = 9.0Hz, 2H), 6.10 (br d, J = 10 5Hz 1H) 3 84 f. 3m 
3.81 2 (m, 1H), 3.08 (t, J - 7.2Hz, 2H), 2.94 (t, J - 7.8Hz, 2H), 2.53 (s, 3H), 2,5 (m, 2H), 1.53 ^^m ^H) 1.00 M 
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Example 2(60) 

i 

8-(3-pentylamino)-2-isopropylT3-(4-methoxyphenyl)'6 J 7-dihydro-5H-cyclopenta[d]pyrazolo[1 .5-a]pyrimidine 
[0182] ■. 




i 

TLC: Rf 0.54 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.48(dj J = 8.7Hz, 2H), 6.97 (d, J = 8.7Hz, 2H), 6.29 (br d, J = 10.5Hz, 1H), 3.84 (s, 3H), 
3.80 (m, 1H), 3.32 (sept, J = 6.9Hz, 1H), 3.07 (t, J = 7.2Hz, 2H),2.91'(t, J = 7.5Hz, 2H),2.13(m, 2H), 1.63-1.83 (m, 
4H), 1 .33 (d, J = 6.9Hz, 6H), 1 .01 (ti J = 7.5 HZ, 6H). 

Example 2(61) , 

8-t-butylamino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidlne 
[0183] 




TLC: Rf 0.35 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.15 (brd, J = 8.7Hz, 1H), 6.97 (brs, 1H), 6.85 (d, J = 2.7Hz, 1H), 6.78 (dd, J = 8.7, 2.7Hz, 
1H), 3.81 (S, 3H), 3.15 (t, J = 7.2Hz, 2H), 2.91 (t, J = 7.5Hz, 2H), 2.30 (s, 3H), 2.18 (s, 3H), 2.11 (m, 2H), 1 .57 (s, 9H). 
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Example 2(62) 

8-(3-pentylamino)-3-(2, 4, 6-trimethylphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyra2olo[1,5-a]pyrimidine hydrochloride 
[0184] 



V 

CH, 

TLC: Rf 0.58 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 6 7.91 (s, 1 H), 7.39 (brd J = 10.2Hz, 1H), 6.99 (s, 2H), 4.03 (m, 1 H), 3.52 (t, J = 7 8Hz 2H) 
3.17 (t, J = 7.2Hz, 2H) 2.32 (s,3H), 2.31 (m, 2H), 2.13 (s, 6H), 1 .67-1 .96 (m, 4H), 1.07 (t, J = 7.5Hz, 6H). ' 

Example 2(63) 

8-(1-cyclobutylethyl)amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6,7-dihydro-5H-cyclopenta[dlpyrazolof1 5-al 
pyrimidine hydrochloride ' , 

[0185] 




0CH a 



TLC: Rf 0.28 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, pyridine-d 5 0.5ml + CDCI 3 0.1 ml): 5 7.46 (d, J = 8.1 Hz, 1 H), 7.06 (d. J = 2.7Hz, 1 H) 6 97 (dd J = 8 1 
2.7Hz, 1 H), 6.80 (d, J = 10.2Hz, 1 H), 3.96 (m, 1 H), 3.74 (s, 3H), 2.97 (ddd, J = 14.1 , 7.2, 7.2Hz, 2H), 2.86 (t J '= 7 5Hz' 
2H), 2.50-2.36 (m, 1H), 2.47 (s, 3H), 2.39 (s, 3H), 2.05-1.65 (m, 8H), 1.15 (d, J = 6.3Hz, 3H) ' 
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Example 2(64) 

8-(3-pentylamino)-2-methyl-3-(2, 3-dimethyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]' 
pyrimidine , 

[0186] 




TLC: Rf 0.37 (benzene : ethyl acetate =10:1); 

NMR (300MHz, CDCI 3 ) : 5 7.08 (d, J = 8.1Hz, 1 H), 6.78 (d, J = 8.1Hz, 1H), 6.21 (d, J = 10.8Hz, 1H), 3.84 (s, 3H), 3.81 
(m, 1 H), 3,08 (t, J = 6.6Hz, 2H), 2.88 (t, J = 8.1 Hz, 2H), 2.29 (s, 3H), 2.21 (s, 3H), 2.1 3 (m, 2H), 2.1 0 (s, 3H), 1 .56-1 .82 
(m, 4H), 1 .03 (t, J = 7.5Hz, 3H), 1 .01 (t, J= 6.9Hz, 3H). 

Example 2(65) 

i ''i 

8-(3-pentylamino)-2-methyl-3-(2, 5-dimethyl-4-methoxyphenyl)-6 : 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine 

[0187] 




OCH 3 



TLC: Rf 0.43 (benzene : ethyl acetate = 10:1); 

NMR (300MHz, CDCI 3 ) : 5 6.99 (s, 1H), 6.76 (s, 1H), 6.20 (d, J = 10.5Hz, 1H), 3.84 (s, 3H), 3.82 (m, 1H), 3.08 (t, J = 
6.9Hz, 2H), 2.89 (t, J = 7.2Hz, 2H), 2.31 (s, 3H), 2.1 9 (s, 3H), 2.1 7 (s, 3H), 2.1 4 (m, 2H), 1 .54-1 .80 (m, 4H), 1 .01 (m, 6H). 




61 



EP 1 354 884 A1 

» 

Example 2(66) 

I. 

!' ( ?" (2, ^ trif,uo ^ 

cyclopentafdJpyrazolofl.S-aJpyrimidine . * ' 



[0188] 




OCH 3 



TLC: Rf 0.62 (n-hexane : ethyl acetate = 2*1)- 

9.6Hz, 2H), 3.82 (s, 3H), 3.41 (d; J = 6.6Hz, 2H), 2.98 (t, J = 6.9Hz/ 2H), 2.94 (t,J 1 7 5Hz 2H 2 34 is 3H I 2 2 09 
(m, 2H),2.18(s,3H),1 .03 (m, 1^ 0.57(01,2^,0.21^,2^.. ^^2.34(5,3^,2.21-2.09 

Example 2(67) 



[0189] 




OCH 3 



TLC: Rf 0.22 (n-hexane : ethyl acetate = 3 • 1) ■ 

(300MHz CDcy : 5 714 (d J = 8^ ^), 6.85 (d, J = 2.7Hz, 1H), 6.78 (dd, J = 8.1, 2.7Hz, 1H), 6.75 (brt, J 

2.23 2.09 (m! 2H) 2 A7 3H)'. ^ ^ 3H) ' ^ (t ' ' = 2H> ' 2 92 (t ' J = 2H >' 2 31 < S ' 3H >' 
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Example 2(68) 



8-[(2R)-1-methoxybutan-2-yl]amino-2-methyl-3-(2-methyl-4-methoxypheny 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride , \ \ .. , 1 < 

[0190] i( '/*y> « 



10 



15 



I, i 




•HQ 



CH 3 



CH 3 i 



OCH 3 



20 



25 



TLC: Rf 0.25 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, pyridine-d 5 0.5ml + CDCI 3 0.1ml) : 5 7.39 (d, J,= 8.1Hz, 1H), 7.37 (brd, J = 9.3Hz, 1H), 7.03 (d, J = 
2.7Hz, 1 H), 6.95 (dd, J = 8,1, 2.7Hz,' 1 H), 5.45 (d, J = 9.9Hz, 1 H), 5.35 (d,' J = 9.9Hz, 1 H), 4.98 (brs, 2H), 3.74 (s, 3H), 
3.63-3.48 (m, 3H), 3.26 (s 4 3H), 2.41 (s, 3H), 2.34 (s, 3H), 1 .82-1 .60 (m, 2H), 0.97 (t, J = 7.5Hz, 3H). 

Example 2(69) 



8-[(2R)-1-methoxybutan-2-yl]amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-2, 3-dlhydro-furo[3,2-d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride 
30 > ' 

[0191] 



35 



40 



45 




OCH3 



TLC: Rf 0.29 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, pyridine-dg 0.5ml + CDCI 3 0.1ml) : 8 7.40 (d, J = 8.4Hz, 1H), 7.03 (brs, 1H), 6.95 (dd, J = 8.4, 2.4Hz, 
1 H), 6.80 (brd, J = 9.3Hz, 1 H), 4.47 (m, 1 H), 4.47 (t, J = 8.4Hz, 2H), 3.74 (s, 3H), 3.56 (d, J = 4.8Hz, 2H), 3.28 (s, 3H), 
3.1 2 (t, J = 8.4Hz, 2H), 2.43 (s, 3H), 2.35 (s, 3H), 1 .87-1 .46 (m, 2H), 1 .00 (t, J = 7.5Hz, 3H). 
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Example 2(70) 



[0192J 




TLC: Rf 0.33 (n-hexane : ethyl acetate = 3 ■ 1) • 
25 Example 2(71) 

i 

W^T^' 6 ' dim ^- 2 -hox yph en,)-6, Z-dihydro-SH-cyc.opent^pyrazo.oIl ,5-a ]pyrim i din e " ' 
30 [0193] 



35 



40 




4 $ TLC: Rf 0.33 (n-hexane : ethyl acetate = 31)- 

(I, J = 6H). ' >' 2 36 3H) ' 2 3 ' <m ' 21 * 2 23 * s ' 3H>. 1 63- 1.92 (m. 4H), 1.06 



50 
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Example 2(72) 

8«(3-pentylamino)-2-rriethyl-3-(2, B-dimethyM-methoxyphenylJ-e, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]' 
pyrimidine , 

[0194] 




OCH 3 



TLC: Rf 0.33 (benzene : ethyl acetate = 10:1); 

NMR (300MHz, CDCI 3 ): 5 6.68 (s, 2H), 6.21 (d, J = 10.5Hz, 1H), 3.81 (m, 1H), 3.80 (s, 3H), 3.09 (t, J = 7.2Hz, 2H), 
2.88 (t, J = 7.8Hz, 2H), 2.19 (s, 3H), 2.13 (m, 2H), 2.04 (s, 6H), 1.55-1.83 (m, 4H), 1.03 (t, J = 7.5Hz, 6H). 

Example 2(73) 

8-(3-pentylamino)-2-methyl-3-(4, e-dimethyl^-methoxyphenyO-e, 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
pyrimidine ' | . 

[0195] 




CH 3 



TLC: Rf 0.33 (benzene : ethyl acetate =10:1); 

NMR (300MHz, CDCI 3 ) : 8 6.75 (m, 1H), 6.62 (s, 1H), 6.21 (d, J = 10.5Hz, 1H), 3.80 (m, 1H), 3.71 (s, 3H), 3.06 (m, 
2H), 2.87 (m, 2H), 2.34 (s, 3H), 2.24 (s, 3H), 2.12 (m, 2H), 2.09 (s, 3H), 1 .53-1 .80 (m, 4H), 1 .03 (t, J= 7.2Hz, 3H), 1 .00 
(t, J= 7.5Hz, 3H), 
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Example 2(74) 

!, 



[0196] 



hydrochloride ' , xh— .y/- 0 , '-ainya ro - 0 n-cyclopenta[d]pyrazolo[1,5-a] 

'.'.'<■•. , . " • . 

/. i 

i 

'» i • 



10 



15 




' OCH a 

.i i 

20 TLC: Rf 0.36 (n-hexane : ethyl acetate = 3 ■ 1) • 

(m, 4 H), 1 .55 (,. 3 H), 1 .03 (t, J "ash"! 6 H) ~ ? ' S ' 2 2 " 2 H »' 220 (S ' 3 H >> 2 ™ 

25 Example 2(75) < , 



30 



8-(3-penty1aiTi(no)-2wTiethyl^3-(5^loro-1 , 3-dioxaindan-6-yl)-6, 7-dihydro-5H-cyctopenta [d]pyrazalo[1 ,5-a)pyrimidine 



40 




TLC: Rf 0.44 (benzene ; ethyl acetate =10 1)- 



50 



55 
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; • . ah 

Example 2(76) '< 

8-(N-ethyl-N-benzylamino)-2-methyl-3-(2-methyl-4rmethoxyphenyl)-6 > 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride „ 

[0198] i ' 



10 



15 




20 ' 

TLC: Rf 0.43 (n-hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.26-7.43 (m, 5H), 7.13 (d, J = 8.4Hz„ 1H), 6:89 (d, J = 2.7Hz, 1H), 6.83 (dd, J = 2.7, 8.4Hz;, 
1H), 5.21 (S, 2H), 3.87 (q f J -6:9Hz, 2H), 3.83 (s, 3H), 3.47 (t, J = 7.2Hz, 2H), 3.03 (t, J = 7.2Hz, 2H) t 2.29 (s, 3H), 
2.22 (m, 2H), 2.19 (s, 3H), 1.39 (t, J = 6.9Hz, 3H). 

25 - • 

Example 2(77) 

8-(3-pentylamino)-2-methyI-3-(2-chloro-4-trifluoromethoxyphenyl).6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride 

30 ' 

[0199] 



40 




OCF 3 



45 

TLC: Rf 0.52 (n-hexane : ethyl acetate = 3:1); 

NMR (300MHz, pyridene-d5(0.5ml),CDCI 3 (0.1ml)) : 8 7.71 (d, J = 8.4Hz, 1H), 7.57 (m, 1H), 7.28 (m, 1H), 6.77 (d, J = 
10.5Hz, 1H), 3.74 (m, 1H), 2.95 (t, J = 7.5Hz, 2H), 2.85 (t, J =7.8Hz, 2H), 2.46 (s, 3H), 1.98 (m, 2H), 1.64-1.48 (m, 
4H), 0.92 (t, J = 7.5Hz, 6H). 

50 
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Example 2(78) 

5 

[0200] 



dihydro-5H-cyclopenta(d]pyra2olo[1 > 5.a]pyrimidine 



10 



15 



20 



25 



30 




OCH 3 



L C o ?1°' 2 ° (n ' hexane : e thyl acetate = 3:1)- 
Example 2(79) 

[0201] 



35 



40 



45 



50 




HC1 



OCH 3 



Im C d Rf °' 24 (hGXane : eth y' acetat * = 2 • 1) ■ 
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Example 2(80) 



8-(1 , 2,. 5, 6-tetrahydropyridyl)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 ) 7-dihydro-5H-cyclopenta[d]pyrazol'o[1 ,5-a] 
pyrimidine , 



TLC: Rf 0.30 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCl 3 ) : 5 7.1 5 (d, J = 8. 1 Hz, 1 H), 6.85 (d, J = 2.7Hz, 1 H), 6.78 (dd, J= 2.7, 8.1 Hz, CDCI 3 ), 5.97 (m, 
1H), 5.83 (m, 1H), 4.21 (m, 2H) ( 3.85 (m, 2H), 3.82 (s, 3H), 3.07 (t, J = 7.2Hz, 2H), 2.89 (t, J = 7.5H z, 2H), 2.41 (m, 
2H), 2.32 (s, 3H), 2.16 (s, 3H), 2.11 (m, 2H). 

Example 2(81) 

8-(3-pentylamino)-2-methyl-3-(2-methoxy-4,5-dimethylphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 1 
pyrimidine hydrochloride 



TLC: Rf 0.29 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.29 (brd, J = 10.2Hz, 1 H), 7.04 (s, 1 H), 6.83 (s, 1 H), 3.95 (m, 1 H), 3.90 (s, 3 H), 3.56 (t, 
J = 7.8Hz, 2 H), 3.12 (t, J = 7.5Hz, 2 H), 2.42 (s, 3 H), 2.31 (s, 3 H), 2.28 (m, 2 H), 2.24 (s, 3 H), 1.90-1.62 (m, 4 H), 
1.04 (t, J = 7.5Hz, 6 H). 



[0202] 




[0203] 
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Example 2(82) 

I. 

[0204] \ • 



dihydro-5H-cyclopenta[d] 



15 



20 



25 



30 




OCH 3 



TLC: Rf 0.24 (hexane : ethyl acetate = 3 ■ 1) ■ 

NMR (300MHz, CDCI 3 ) : 6 7.23'- 7 18 (m lU\ 7 1« . 0 , ' 

(dd, J - 8.4, 2.4Hz, 1 S, 4,86 (s, 2 ,) 09 (t i 5 7H ' J ft* 1 J 1 H >' 6 86 «■ ^ « 1 H), 6.79 

2 H), 2.89 ft J . 7.8Hz, 2 H), 2.33 (s! 3 H) 2. 17 (! 'a H j , 2 !S (r! ! 2 H) ^ 8 R ' = 2 H) ' 297 (t ' J = 7 ' 2H *' 

Example 2(83) « 1 



[0205] 



razolo[1 ,5-a]pyrimidine 



35 



40 




OCH a 



45 TLC: Rf 0.35 (hexane : ethyl acetate = 3 ■ 1 ) ■ 
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Example 2(84) 

8-(2-methylphenyl)amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, J-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 

pyrimidine , • ' 

, 1 i ' • 

, 1 ■ ' i 

[0206] ' 1 ! ;*W ' 




OCH 3 



TLC: Rf 0.37 (hexane : ethyl acetate ==3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.76 (br, iH), 7.32-7.17 (m, 5H),.6.87,(d, J = <2.4Hz, 1H), 6.80 (dd, J = 8.4, 2.4Hz, 1H), 
3.83 (s, 3H), 2.85 (t, J = 7.5Hz, 2H), 2.36 (s, 6H), 2.22 (s, 3H), 2.13 (t; J = 7.5Hz, 2H), 1 .96 - 1 .85 (m, 2H). , 

Example 2(85) 

8-(3-methylphenyl)amjno-2*methyl-3-(2-methyl-4-methoxyphenyl)-6 f 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine 




och 3 



TLC: Rf 0.38 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.96 (br, 1 H), 7.32 - 7.26 (m, 1 H), 7.1 9 (d, J = 8.4Hz, 1 H), 7.1 2 - 7.01 (m, 3H), 6.87 (d, J = 
2.7Hz, 1H), 6.80 (dd, J = 8.4, 2.7Hz, 1H), 3.83 (s, 3H), 2.88 (t, J = 7.8Hz, 2H), 2.40 (s, 3H), 2.35 (s, 3H), 2.31 (t, J = 
6.9Hz, 2H), 2.21 (s, 3H), 2.02-1.91 (m, 2H). 



71 
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Example 2(86) 

pyS h e y,Phenyl,amin ° 2 -^y'-3-(2-me,hyN 4- m ethoxyp h en y ,)-6, ^ihydro-SH-cyCopenta^o., 



!o[1,5-a] 



[0208] 




OCH 3 



TLC: Rf 0.33 (hexane : ethyl acetate = 3 • 1 ) ■ 

NMR (300MHz, CDCL) : 8 7.93 (br 1H) 7 2q 7 11 / m sux e „ 

25 Example 2(87) 
50 [0209] 



35 



40 



45 




OCH 3 

TLC: Rf 0.48 (hexane : ethyl acetate = 3 ■ 1) ■ 

NMR (300MHz, CDCI 3 ) : 5 7 31 - 7 24 (m phi 7 01 m , 

1H), 4.15 - 4.07 (m, 2H), 3.84 s 3H) 2 92 ft J 7 ^ ™ ^ H) ' " 6 87 (m ' 4H) > 6 81 < dd ' J = *'*> "Hz. 
- 1.94 (m, 2H), 1.82 - 1.68 (m, fcj K mV/^J^' 2 <S ' ^ 231 (t ' J = 7 ' 5H *. 2H >< 222 (s, 3H), 2.05 
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' I 

i 

Example 2(88) I. 

t , 

8-(N-benzyl-N-propylamino)-2-methyl-3-(2-^ 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 

pyrimidine i ' ' 

[0210] "' i ■ . 




OCH 3 



TLC: Rf 0.63 (hexane : ethyl acetate = 3 : 1) ; " , 

NMR (300MHz, CDCI 3 ) :,5 7.33t7.21 (m, 5H), 7.19 (d, J = 8.4Hz, 1 H), 6.87 (d, J = 2.7Hz, 1H), 6.80 (dd, J = 8.4, 2.7Hz, 
1 H), 4.86 (s, 2H), 3.83 (s, ,3H), 3.42 - 3.34 (m, 2H), 2.88 (t, J = 7.8Hz, 2H) } 2.81 (t, J = 7.1 Hz, 2H), 2.36 (s, 3H), 2.20 
(s, 3H), 2.11 - 1 .98 (m, 2H),1 .67 - 1 .54 (m, 2H), 0.88 (t, J = 7.5Hz, 3H). , 

Example 2(89) 

8-(N, N-diallylamlno)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a) 
pyrimidine hydrochloride ;> 'f y ' ' 

[0211] 




OCH 3 



TLC: Rf 0.46 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.11 (d, J = 8.4Hz, 1H), 6.89 (d, J =2.7Hz, 1H), 6.82 (dd, J = 2.7, 8.4Hz, 1H), 6,03 (m, 2H), 
5.40 (d, J = 10.5Hz, 2H), 5.35 (d, J = 18Hz, 2H), 4.49 (d, J = 6.0Hz, 4H), 3.83 (s, 3H), 3,47 (t, J = 7.8Hz, 2H), 3.08 (t, 
J = 7.2Hz, 2H), 2.28 (s, 3H), 2.23 (m, 2H), 2.18 (s, 3H). 
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Example 2(90) 
[0212] 



10 



15 



20 



25 



30 




CH, 



H s P^ Nv CH s 

TLC: Rf 0.17 (hexane : ethyl acetate = 3 ■ 1) • 

Example 2(91) 

[0213] 



35 



40 



45 



50 




OCH 3 



TLC: Rf 0.45 (hexane : ethyl acetate = 2 ■ 1) • 

NMR^Hz l CDCy:87.B3(d,J=8.7Hz:iH) l 7^-7.48(m,5H),7.12(d > J-8^H2 1H) 6 88 fm 1M 681 fdd 
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Example 2(92) 

8-(N-(2-phenylethyl)-N-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride , 

[0214] 




OCH 3 



TLC: Rf 0.35 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.23 - 7.05 (m, 6H), 6.90 (d, J = 2.4Hz, 1 H), 6.83 (dd, J = 8.4, 2.4Hz, 1 H), 4.33 (t, J = 6.6Hz, 
2H), 3.84 (s, 3H), 3.71 (t, J = 6.9Hz, 2H), 3.37 (t, J = 7.5Hz, 2H), 2.98 (t, J = 7.2Hz, 2H), 2.77 (t, J = 7.5Hz, 2H), 2.32 
(s, 3H), 2.20 (s, 3H), 2.20 - 2.06 (m, 2H), 1 .81 - 1 .68 (m, 2H), 0.97 (t, J = 7.5Hz, 3H). 

Example 2(93) » 

8-(N-(3-phenylpropyl)-N-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine 

[0215] 




OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.26 - 7.05 (m, 6H), 6.86 (d, J = 2.7Hz, 1 H), 6.79 (dd, J = 8.4, 2.7Hz, 1 H), 3.83 (s, 3H), 3.66 

- 3.53 (m, 4H), 2.88 (t, J = 7.5Hz, 2H), 2.87 (t, J = 7.5Hz, 2H), 2.62 (t, J = 7.8Hz, 2H), 2.32 (s, 3H), 2.19 (s, 3H), 2.15 

- 2.04 (m, 2H), 1 .95 - 1 .83 (m, 2H), 1 .61 - 1 .49 (m, 2H), 0.88 (t, J = 7.2Hz, 3H). 
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Example 2(94) 



olo 



[0216] 




OCH, 



20 TLC: Rf 0.48 (hexane : ethyl acetate - 3 • 1) ■ 
25 Example 2(95) 



30 [0217] 



35 



40 



45 




50 



OCH 3 



TLC; Rf 0.41 (hexane : ethyl acetate = 2 ■ 1) • 
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Example 2(96) '» 

8-(1-phenyl-3-pentyl)amjno-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 

pyrimidine hydrochloride , ' 1 

, * t ■ 1 

. . . ' 1 . ' ' , 

[0218] M > t 




TLC: Rf 0.43 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, DMSO-d 6 j: 5 8.53 (m, 1 H), 7.09 - 7.28 (m, 6H), 6.96 (d, J = 3.0Hz, 1 H), 6.85 (dd, J = 3.0, 8.4Hz, 1 H), 
4.10 (m, 1H), 3.82 (s, 3H), 2.89 - 3.02 (m, 3H), 2.68 - 2.85 (m, 3H), 2.25 (s, 3H), 2.00 - 2.22 (m, 7H), 1.79 (m, 2H), 
0.93 (t, J = 7.5Hz, 3H). 

Example 2(97) 

8-(N-(4-methylphenyl)-N-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0219] 




OCH 3 



TLC: Rf 0.43 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7,27 (d, J =8.1 Hz 2H), 7.13 - 7.22 (m, 3H), 6.90 (d, J = 2.4Hz, 1 H), 6.84 (dd, J = 2.4, 8.7Hz, 
1H), 4.46 (m, 2H), 3.84 (s, 3H), 3,35 (m, 2H), 2.43 (s, 3H), 2.31 (s, 3H), 2.22 (s, 3H), 1 .77 - 1.97 (m, 6H), 0.98 (t, J = 
7.5Hz, 3H). 
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Example 2(98) 



[0220] 



10 



CH 3 



15 



20 




OCH, 



25 



30 



TLC: Rf 0.45 (hexane : ethyl acetate = 3 ■ 1) ■ 

219 <•, 3H), 1.77 (h,, SH), 0 94 (I, J . 7 5H 2 , 3h') ' ' " * M ^ 3H >> 2 29 < S ' 3H >. 222 I™. a*. 

Example 2(99) i . 



35 



[0221] 




50 



TLC: Rf 0.41 (hexane : ethyl acetate = 3 ■ 1) ■ 
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[0222] 




OCH 3 



OCH 3 



TLC: Rf 0.26 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.1 8 (d, J = 8.7Hz, 2H), 7.13 (d, J = 8.4Hz, 1 H), 6.90(d, J = 8.7Hz, 2H), 6.90 (d, J = 3.0Hz, 
1H), 6.83 (dd, J = 3.0, 8.4Hz, 1H), 5.10 (s, 2H), 3.84 (s, 3H), 3.82 (s, 3H), 3.70 (t, J = 7.5Hz, 2H), 3.49. (t, J = 8.1Hz, 
2H), 3.01 (t, J = 6.9Hz, 2H), 2.30 (s, 3H), 2.22 (m, 2H), 2.19 (s, 3H), 1.75 (m, 2H), 0.93 (t, J= 7.2Hz, 3H). . 

Example 2(101) 

8-(N-(4-chlorophenyl)methyl-N-propylamino)-2-methyl-3-(2"methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 



TLC: Rf 0.26 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.37 (d, J = 8.7Hz, 2H), 7.24 (d, J = 8.7Hz, 2H), 7.12 (d, J = 8.4Hz, 1 H), 6.90 (d, J = 2.7Hz, 
1H), 6.83 (dd, J =2.7, 8.4Hz, 1H), 5.15 (s, 2H), 3.83 (s, 3H), 3.68 (m, 2H), 3.50 (t, J =7.8Hz, 2H), 3.02 (t, J= 7.2Hz, 
2H), 2.29 (s, 3H), 2.25 (m, 2H), 2.19 (s, 3H), 1.74 (m, 2H), 0.93 (t, J = 7.2Hz, 3H). 



[0223] 



CI 




OCH, 
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Example 2(102) 



[0224] 



w 



15 



20 



25 



30 




OCH 3 



f 

TLC: Rf 0.46 (hexane : ethyl acetate = 3 • 1) ■ 

0 97 M 1 ^ 3H) ^ 1 ^V'* 4 ( '' ^ 3 34 (m ' 2H) ' < S ' ^H), 2.23 (s, 3H), 2, 0 (s! 3H), i. 50 - 2.07 (m 6H),' 
Example 2(1 03) i ! 

[0225] ^ ' 



35 



40 



45 




OCH 3 



<xxvr 




OCH a 



TLC: Rf 0.56 (hexane : ethyl acetate =1 ■ 1) • 
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Example 2(104) 

8-(3-pentylamino)-2-methyl-3-(2-dim^ 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 

pyrimidine dihydrochloride , 

[0226] 




H 3 C V CH 3 



TLC: Rf 0.42 (chloroform : methanol = 20 : 1); 

NMR (300MHz, CDCI 3 ) : 6 8.01 (s, 1 H), 7.32 (d, J = 1 0.2Hz, 1 H), 6.85 (s, 1 H), 4.00 (m, 1 H), 3.41 (s, 6H), 3.40 (m, 2H), 
3,1 7 (m, 2H), 2.37 (s, 3H), 2.33 (m, 2H), 2.32 (s, 3H), 1 .65 - 1 .95 (m, 4H), 1 .07 (t, J = 7.5Hz, 3H), 1 .06 (t, J = 7.2Hz, 3H). 

Example 2(105) 

8-((2S)-1-methoxy-3-phenyl-2-propyl)amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0227] 




OCH 3 



TLC: Rf 0.26 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.77 (m, 1 H), 7.25 - 7.36 (m, 3H), 7.1 6 - 7.23 (m, 2H), 7.1 1 (m, 1 H), 6.88 (m, 1 H), 6.80 (m, 
1H), 4.44 (m, 1H), 3.82 (s, 3H), 3.53 - 3.68 (m, 2H), 3.47 and 3.46 (s, 3H), 3.38 (m, 2H), 3.11 (t, J = 7.2Hz, 2H), 3.08 
(m, 1H), 2.81 (m, 1H),2.31 (s, 3H), 2.20 and 2.17 (s, 3H), 2.15 (m,2H). 
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Example 2(106) 



[0228] t / : . 



10 



15 



20 



40 



45 



50 




OCH3 



TLC: Rf 0.50 (hexane : ethyl acetate = 2 ■ 1) • 

•ft „ ,, 3„, , 29 ,, ^^^^^M^ 3.0, «,, , . S,H 2 , 
Example 2(107) 

[0229] 

i 

35 




OCH a 



TLC: Rf 0.30 (hexane : ethyl acetate = 2:1); 



NMR (300MHz, DMSO-d 6 ) : 6 7 30 - 7 38 (m 2Hh 7 s>i too oux ^ o 
1H), 6.95 (d, J = 2.7Hz, 1H) 6 86 (dc I J - 2 7 8 4Hz HW LV" ^ ' = 8 ' 4HZ ' 1H) ' 7 00 ^ J = 6 9Hz . 
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i 

Example 2(1 08) ■ 

8-(4-(2-chlorophenyl)pipera2in-1-yl)-2-methyl-3-(2 1 methyl-4-methoxyphen 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimidine , ', '».. i 1 - 

[0230] ' ' * • ' 




OCHs 



TLC: Rf 0.38 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5,7.41 (dd, J = 1.5, 7.8Hz, 1H), 7.28 (m, 1H), 7.16 (d, J = 8.1Hz, 1H), 7.15 (d, J = 8.7Hz, 1H), 
7.03 (m, 1 H), 6.86 (d, J - £.7Hz,' 1 H), 6.79 (dd, J = 2.7, 8.1 Hz, 1 H), 3,90 (m, 4H), 3.82 (s, 3H), 3.33 (t, J = 4.8H, 4H), 
3.16 (t, J = 7.5Hz, 2H), 2.91 (t, J = 7.8Hz, 2H), 2.33 (s, 3H), 2.17 (s, 3H)i 2.14 (m, 2H). 

Example 2(1 09) 

8-(N, N-dibutylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
pyrimidine hydrochloride 

[0231] 




OCH 3 



TLC: Rf 0.57 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.12 (d, J = 7.8Hz, 1H), 6.89 (d, J = 2.4Hz, 1H), 6.82 (dd, J = 2.4, 7.8Hz, 1H), 3.90 (t, J = 
7.5Hz, 4H), 3.83 (s, 3H), 3.48 (m, 2H), 3.02 (m, 2H), 2.27 (s, 3H), 2.25 (m, 2H), 2.19 (s, 3H), 1.71 (m, 4H), 1.38 (m, 
4H), 0.97 (t, J = 6.9Hz, 6H). 
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8-(N-methyl-N-butylamino)-2-mtf 5 _ a] 
pyrimidine hydrochloride 1 J 

[0232] ' 




OCH 5 



TLC: Rf 0.36 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): S 7.10 (d, J = 8.1Hz, 1H), 6.88 (d, J = 3.0Hz, 1H), 6.81 (dd, J = 3.0, 8.1 Hz, 1H) 3 97 (m 2H) 
3.83 (s, 3H), 3.51 (s, 3H), 3.45 (t, J = 8.1Hz, 2H) ; 3.12 (t, J= 6.9Hz, 2H), 2.26 (s, 3H), 2.23 (m, 2 H), 2.18 (s, 3H),' 1 85 
(m, 2H), 1 .40 (m, 2H), 0.99 (t, J= 7.2Hz, 3H). 

Example 2(111) 



8-(N-(4-methylphenyl)methyl-N-butylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopentaFdl 
pyrazo!o[1 ,5-a]pyrimidine hydrochloride 

[0233] 




TLC: Rf 0.53 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.10-7.21 (m, 5H), 6.89 (d, J = 2.4Hz, 1H), 6.83 (dd, J = 2.4, 8.1Hz, 1 H), 5.13 (s 2H) 3 83 
(s, 3H), 3.77 (t, J = 7.2Hz, 2H), 3.48 (t, J = 7.8Hz, 2H), 3.01 (t, J = 6.9Hz, 2H), 2.36 (s, 3H), 2.29 (s, 3H), 2 21 (m 2H) 
2.19(8,3^,1.73(01,2^,1.34^,2^0.93(^=7^,3^. 
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Example 2(112) 

8-(N-(4-methylphenyl)methyl-N-(2-meth^ 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1,5-a]pyrimidine hydrochloride , 

[0234] 




OCH 3 



TLC: Rf 0.23 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.25 - 7.05 (m, 5H), 6.98 - 6.78 (m, 2H), 5.06 (s, 2H), 4.22 - 4.03 (m, 2H), 3.84 (s, 3H), 3.75 
- 3.58 (m, 2H), 3.58 - 3.38 (m, 2H), 3.30 (s, 3H), 3.20 - 2.90 (m, 2H), 2.36 (s, 3H), 2.30 (s, 3H), 2.21 (m, 2H), 2.19 (s, 3H). 

Example 2(113) 

8-(N-cydopropyl-N-(4-methylphenyl)methylamjno)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 } 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0235] 




TLC: Rf 0.35 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.25 - 6.95 (m, 5H), 6.95 - 6.73 (m, 2H), 5.40 - 5.15 (m, 2H) 5 3.83 (s, 3H), 3.65 - 3.30 (m, 
2H), 3.30 - 2.95 (m, 2H), 2.35 (s, 3H), 2.31 (s, 3H), 2.30 - 2.10 (m, 3H), 2.19 (s, 3H), 1.10 - 0.80 (m, 4H). 
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Example 2(114) 



8-(N-cyclo^ 7-dihydro.5H- 
cyclopentaldjpyrazolofl.S-aljDynmidine hydrochloride 



[0236] 



10 



15 



20 



l, i 




OCHj 



TLC: Rf 0.37 (hexane : ethyl acetate = 2 ■ 1) • 

NMR WH CDCy : 8 7.30 - ,7.0b (m, 5H). 7.00 - 6.75 (m, 2H). 5.24 (.', 2H), 3.84 (.. 3H), 3.80 - 3.60 (m, 2H), 3.60 

^3?.S!V£5£"* 2,34 (S,3H) ' 2 29 ,s ' 3H) ' 222 |Si 2N) : 2 " <s ' "* 1 38 - iM * 0M 

Example 2(115) 
[0237] 



35 



40 



45 




OCH, 



50 



TLC: Rf 0.59 (hexane : ethyl acetate = 2:1); 
NMR (300MHz, CDCy: 8^ 

0.89 M= H 7:5HZ 5 6 ( H) J = 7 ' 2HZ ' ^ "° * ' = ^ ^ ^ ^ <*' ^ ^ SJi 
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Example 2(1 16) 

♦ 

8-(N-(4-methylphenyl)methyl-N i (2-butynyl)amino)-2-methyl-3-(2-meth^ 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5^]pyrinriidine hydrochloride 

[0238] * . 




TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) ; 5 7.33 (d, J=8.1Hz, 2H), 7.19 (d, J = 8.1Hz, 2H), 7.11 (d, J = 8.7Hz, 1H), 6.89 (d, J = 2.7Hz, 
1H), 6.82 (dd, J = 2.7, 87Hz, 1 H), 5.27 (d, J = 15.0Hz, 1H), 5.24 (d, J = 15.0Hz, 1H), 4.41 (m, 2H), 3 .83 (s, 3H), 3.51 
(t, J = 7.5Hz, 2H), 3.22 (t, J = 6.9Hz, 2H), 2.37 (8, 3H), 2.28 (s, 3H), 2.25 (m, 2H), 2.1 7 (s, 3H), 1 .91 (t, J = 2.4Hz, 3H). 

Example 2(117) 

8-(N-propyl-N-(2-butynyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimidine 

[0239] 




OCH, 



TLC: Rf 0.55 (hexane : ethyl acetate = 2:1); 

NMR (300MHz : CDCI 3 ) : 87.16 (d, J = 8.1Hz, 1 H), 6.86 (d, J = 2.7Hz, 1 H), 6.79 (dd, J = 2.7, 8.1 Hz, 1 H), 4.40 (m, 2H), 
3.82 (s, 3H), 3.55 (m, 2H), 3.11 (t, J = 7.2Hz, 2H), 2.91 (t, J = 7.8Hz, 2H), 2.32 (s, 3H), 2.18 (s, 3H), 2.13 (m, 2H), 1 .81 
(t, J = 2.4Hz, 3H), 1 .66 (m, 2H), 0.95 (t, J= 7.5Hz, 3H). 
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Example 2(118) 
[0240] 



10 



15 



25 



30 




OCH 3 



20 TLC: Rf 0.58 (hexane : ethyl acetate = 2 1) 

NMR (300MHz, CDCI 3 ) : 6 7.33 (brd, J = 10.5Hz, 1H). 7.12 (d, J = 8.7Hz 1H) 6 88 fd J - 2 7H 7 1H> r fti ,hh . 



Example 2(119) 

7-dihydro-5H- 

cyclopenta[d]pyrazolo[1 ,5-aJpyrimidine hydrochloride "'"yuro on 

[0241] i 



35 



40 



45 




OCH 3 



TLC: Rf 0.38 (hexane : ethyl acetate = 2 ■ 1) ■ 

NMR ,(300MHz ^OD):8 7.20-6.98 R5H), 6.93 (d, J. 2.4Hz. 1H), ..85 (da, J. 8.6,84Hz 1H) 520 (a J- 
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Example 2(120) 



8-(N-cyclopropylmethyl-N-(4-methylthioph 7-dihydro- 
5H-cyclopenta[d]pyrazolon,5-a]py,rimidine , 1 • 



i 



[0242] ' 




TLC: Rf 0.85 (hexane : ethyl acetate =1 : 1) ; , , 

NMR (300MHz, CDCI 3 ) :,5 7.28.-7. 16 (m, 5H), 6.87 (d, J = 3;0Hz, 1 H), 6.79 (dd, J = 3.0, 8.4Hz, 1 H), 4.89 (s, 2H), 3.83 
(s, 3H), 3.38 (d, J = 6.9Hz, 2H), 2.96 (t, J = 7.2Hz, 2H), 2.89 (t, J = 7.2Hz, 2H), 2.47 (s, 3H), 2.36 (s, 3H), 2.19 (s, 3H), 
2.09 (quint, J = 7.2Hz, 2H), 1.1 6-0.95 (m, 1H), 0.52 - 0.42 (m, 2H), 0..10 : 0.05 (m, 2H). 

Example 2(1 21) 

8-(N-(4-fluorophenyl)methyl-N-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta [d] 
pyrazolo[1 ,5-a]pyrimidine *<> 1 

[0243] 



TLC: Rf 0.87 (hexane : ethyl acetate =1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 5 7.28 - 7.16 (m, 3H), 7.03 - 6.95 (m, 2H), 6.87 (d, J = 2.4Hz, 1H), 6.79 (dd, J = 2.4, 8.4Hz, 
1H), 4.80 (s. 2H), 3.83 (s, 3H), 3.40 - 3.32 (m, 2H), 2.89 (t, J = 7.5Hz, 2H), 2.81 (t, J = 7.5Hz, 2H), 2.36 (s, 3H), 2.20 
(s, 3H), 2.07 (quint, J = 7.5Hz, 2H), 1 .62 - 1 .50 (m, 2H), 0.88 (t, J = 7.2Hz, 3H). 



F 




OCH 3 
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Example 2(122) 
8-(N-cyclobutyl-N-(4-m^ 

cyclopenta[d]pyrazolo[1,5-a]pyrimidine * 1 

[0244] 




OCH a 



TLC: Rf 0.48 (hexane : ethyl acetate = 2 : 1) ; 

NMR (300MHz : CDCI 3 ) : 8 7.19 (d, J = 8.4Hz, 1 hH), 7.02 (d, J = 7.5Hz, 2H), 6.89 (d, J = 7.5Hz, 2H), 6.87 (d J = 3 0Hz 
1 H), 6.80 (dd, J = 8.4, 3.0Hz, 1 H), 4.90 - 4.70 (m, 2H), 4.08 (m, 1 H), 3.83 (s, 3H), 2.84 (t, J = 7.5Hz, 2H), 2.61 (m 2H)' 
2.39 (s, 3H), 2.30 (s } 3H), 2.19 (s, 3H), 2.20 - 2.06 (m s 4H), 1 .96 (m, 2H), 1 .80 - 1 .60 (m, 2H). 

Example 2(123) 

8-(N-ethyl-N-(4-methylphenyl)methylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[dl 
pyrazolo[1 ,5-a]pyrimidine 

[0245] 




OCHa 



TLC: Rf 0.69 (hexane : ethyl acetate =1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 87.19 (d, J = 8.1Hz, 1 H), 7.1 4 - 7.06 (m, 4H), 6.87 (d, J = 2.7Hz, 1 H), 6.80 (dd J = 2 7 8 1 Hz 
1H), 4.81 (s, 2H), 3.87 (s, 3H), 3.47 (q, J = 6.9Hz, 2H), 2.88 (t, J = 7.8Hz, 2H), 2.81 (brt, J = 7.8Hz, 2H) 2 36 (s 3H)' 
2.33 (s, 3H), 2.20 (s, 3H), 2.04 (quint J = 7.8Hz, 2H), 1.18 (t, J = 6.9Hz 3H) ' ' 
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Example 2(124) 

8-(N-propyl-N-(4-trifluoromethylphenyl)methylam 7-dihydro- 5H- 

cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine , 

[0246] 




OCH 3 



TLC: Rf 0.79 (hexane : ethyl acetate = 1:1); 

NMR (300MHz, CDCI 3 ) : 5 7.57 (brd, J = 8.1Hz, 2H), 7.44 (brd, J = 8.1Hz, 2H), 7,18 (d, J = 8.7Hz, 1H), 6.87 (d, J = 
2.4Hz, 1 H), 6.79 (dd, J = 2.4, 8.7Hz, 1 H), 4.91 (s, 2H), 3.83 (s, 3H) : 3.49 - 3.25 (m, 2H), 2.90 (t, J = 7.8Hz, 2H), 2.87 
(t, J = 7.8Hz, 2H) : 2.35 (s, 3H), 2.19 (s, 3H), 2.18 - 2.00 (m, 2H), 1.62-1.50 (m, 2H), 0.88 (t : J= 7.5Hz, 3H). 

Example 2(125) ' ( 

8-(N-propyl-N-(tetrahydrofuran-2-yl)methylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1,5-a]pyrimidine 

[0247] 




OCH 3 



TLC: Rf 0.31 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.16 (d, J = 8.1Hz, 1H), 6.86 (d, J = 2.7Hz, 1H), 6.78 (dd, J= 2.7, 8.1Hz, 1H), 3.84 - 4.06 
(m, 2H), 3.82 (s, 3H), 3.64 - 3.80 (m, 3H), 3.50 - 3.64 (m, 2H), 2.99 (t, J = 7.2Hz, 2H), 2.91 (t, J= 8.1 Hz, 2H), 2,32 (s, 
3H), 2.19 (s, 3H), 2.13 (m, 2H), 1 .74 - 2,00 (m, 3H), 1 .42 - 1 .65 (m, 3H), 0.89 (t, J= 7.5Hz, 3H). 
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Example 2(126) 
[0248] 



10 



15 



25 




OCH, 



TLC: Rf 0.30 (hexane : ethyl acetate = 2 • 1) ■ 
20 NMR (300MHz, CDCI 3 ) : 5 7.16 (d, Jfc 8.4Hz, 1H), 6.86 (d, J = 2.7Hz 1H) 6 79 (dd J - 2 7 8 4H7 1m q qo * , 
5JHz 2H), 3.82 (s, 3H), 3.57 (m, 2H); 3.50 (t, J= 5.7Hz, 2H), 3.28 ^S^iSi 2H) 2 I i 2 = 
2H), 2.32 (s, 3H), 2.18 (s, 3H), 2.13 (m, 2H), 1.55 (m, 2H), 1.33 (m, 2H), i^O ft/jL 7.2Hz 3H) " 



30 



Example 2(127) ' 
[0249] 



35 



40 




OCH, 



TLC: Rf 0.45 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 8 7.16 (d, J = 8.1 Hz, 1 H), 6.85 (d, J = 2.7Hz, 1 H), 6 78 (dd J - 8 1 2 7Hz 1 ma tK ( m 9 m 



50 
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Example 2(128) '» 

8-(N-cyclobutylmethyl-N-(2-methoxyethyl)amino)-2-methyl-3-(2-methyl-4-me^ 7-dihydro-5H- 
cydopenta[d]pyrazolo[1,5 : $]pyrimidine , ' 1 

. ' . . ' ' 1 , 

[0250] ' ' ^ t 




TLC: Rf 0.57 (hexane : ethyl acetate =1:1); 

IMMR (300MHz, CDCI 3 ) : 5 7.17 (d, J = 8.4Hz, 1H), 6.86 (d, J = 2.7Hz, 1 H), 6.78 (dd, J = 2.7, 8.4Hz, 1H), 3.82 (s, 3H), 
3.82 (t, J = 6.0Hz, 2H), 3,64 (d,.d = 7.5Hz,2H), 3.49 (t, J = 6.0Hz, 2H), 3 28 (s, 3H), 2.96 (t, J = 7.2Hz, 2H), 2.91 (t, J 
= 7.8Hz, 2H), 2.62 - 2.50 (m, 1 H), 2.32 (s, 3H), 2,18 (s, 3H), 2.20 - 2.05 (m, 2H), 2.06 - 1 .58 (m, 6H). 

i • 

Example 2(129) 

8-(3-ethoxycarbonyl-1 , 2, 5, 6-tetrahydropyridyl)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta 
[d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0251] 



o 




OCH^ 



TLC: Rf 0,27 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.27 (m, 1H), 7.09 (d, J = 8.1Hz, 1H), 6.88 (d, J = 2.7Hz, 1H), 6.81 (dd, J = 2.7, 8.1Hz, 1H), 
4.62 (m, 2H), 4.27 (q, J = 6.9Hz, 2H), 4.20 (t, J = 5.7Hz, 2H), 3.83 (s, 3H), 3.47 (t, J = 7.2Hz, 2H), 3.16 (t, J = 6.0Hz, 
2H), 2.85 (m, 2H), 2.27 (s, 3H), 2.26 (m, 2H), 2.1 7 (s, 3H), 1 .34 (t, J= 6.9 HZ, 3H). 
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Example 2(130) 



-ajpyrimidine hydrochloride 

[0252] 



50 




0CH 3 



TLC: Rf 0.68 (hexane : ethyl acetate =1:1); ' 

NMR (300MHz, CDCI 3 ) : 6 7.21 (d, J = 7.8Hz, 2H), 7.16 (d, J = 7.8Hz 2H) 7 13(d J- 8 4H 7 im aqa/h i o 7 u 



2.31 (s, 3H), 2.20 (s, 3H), 1 .24 (m, 1 H), 0.67 (m, 2H), 0.24 (m, 2H) 
Example 2(131) 



30 It^ZTj" ' f' 4 " OX S azo, - 5 -y | )- 1 ■ 2. 5. 6-tetrahydropyridyl)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 
7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine y ' P ' 



[0253] 



0' N 




OCH 3 



TLC; Rf 0.18 (hexane : ethyl acetate s2:1)' 

NMR (300MHz, CDCI 3 ) : 5 7.29 (m, 1H), 7.15 (d, J= 8.7Hz, 1 H), 6.86 (d, J = 2.7Hz 1H) 6 79 (dd J - 2 7 8 7Hz im 
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Example 2(132) 

8-(4-heptylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride , 

[0254] 




OCH 3 



TLC: Rf 0.48 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.37 (d, J = 8.7Hz, 1 H), 7.07 (d, J = 2.4Hz, 1 H), 6.97 (dd, J,= 2.4, 8.7Hz, 1 H), 4.13 (m, 1 H), 
3.85 (s, 3H), 3.35 - 3.66 (m, 2H), 3.13 (t, J = 7.5Hz, 2H), 2.34 (s, 3H), 2.29 (m, 2H), 1.60 - 1.84 (m, 4 H), 1.34 - 1.60 
(m, 4H), 1 .00 (t, J = 7.2Hz, 3H), 0.99 (t, J = 7.5Hz, 3H). 

Example 2(1 33) ' 

8-(N-cyclopropylmethyl-N-(2-butyryl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]„ 
pyrazolo[1 ,5-a]pyrimidine 

[0255] 




TLC: Rf 0.73 (hexane : ethyl acetate = 1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 6 7.16 (d, J = 8.1Hz, 1H), 6.86 (d, J = 2.7Hz, 1H), 6.78 (dd, J = 8.1, 2.7Hz, 1H), 4.54 (brs, 
2H), 3.82 (s, 3H), 3.53 (d, J = 6.9Hz, 2H), 3.13 (t, J = 7.2Hz, 2H), 2.91 (t, J = 7.8Hz, 2H), 2.33 (s, 3H), 2.17 (s, 3H), 
2.1 7 - 2.08 (m, 2H), 1 .81 (t, J = 2.7Hz, 3H), 1 .20 - 1 .16 (m, 1 H), 0.60 - 0.52 (m, 2H), 0.36 - 0.28 (m, 2H). 
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Example 2(134) 

[0256] , 



10 



H 3 CO 



/5 



25 



30 



35 



40 



45 




OCH 3 i 



TLC: Rf 0.13 (hexane : ethyl acetate = 3 :1) ; 



7.8Hz, 2H) . 2 32 (s , 3H,, 2 ', 7 ^as^tf* SJStlSS:"' M - 7 2Hz ' 2H) ' 2 - 9 ' J • 



Example 2(135) . • ' ' ' ' 

[0257] 



5-a]pyrimidine 




OCH 3 



TLC: Rf 0.80 (hexane : ethyl acetate = 1 • 1) • 

22 « • 2 .08 («, 2H) , 1 W M^ 2 .1Hz i^' "' J " 7 ^ 2H) ' 2 90 «' J * 2H >' C 2.18 ft! 3H>, 
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Example 2(136) 

8-(4-(4Tchlorophenyl)-1 , 2, 5, 6-tetrahydropyridyl)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta 
[d]pyrazolo[1 ,5-a]pyrimidine , 

[0258] 



ci 




OCHa 

TLC: Rf 0.10 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.42 - 7.30 (m, 4H), 7.1 6 (d, J = 8.1 Hz, 1 H), 6.86 (d, J = 2.4Hz, 1 H), 6.79 (dd, J = 8.1 , 2.4Hz, 
1H), 6.22 - 6.18 (m, 1H), 4.50 - 4.32 (m, 2H), 4.10 - 3.90 (m, 2H), 3.82 (s, 3H), 3.10 (t, J = 6.9Hz, 2 H), 2.91 (t, J'= 
7.5Hz, 2H), 2.82 - 2.69 (m, 2H), 2.33 (s, 3H), 2.17 (s, 3H), 2.17 - 2.08 (m, 2H). 

Example 2(137) 

8-(N-cyclopropylmethyl-N-(4-methy^ 7-dihydrb-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0259] 




OCH 3 



TLC: Rf 0.53 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.36 (d, J = 8.4Hz, 1H), 7.18 (d, J = 8.1Hz, 2H), 7.15 (d, J = 8.1Hz, 2H), 7.08 (d, J = 2.7Hz, 
1H), 6.97 (dd, J = 8.4, 2.7Hz, 1H), 5.25 (d, J = 15.9Hz, 1H), 5.21 (d, J = 15.9Hz, 1H), 3.85 (s, 3H), 3.70 (m, 2H), 3.36 
- 3.62 (m, 2H), 3.07 (t, J = 7.2Hz, 2H), 2.36 (s, 3H), 2.35 (s. 3H), 2.23 (m, 2H), 1 .23 (m, 1 H), 0.63 (m, 2H), 0.18 (m, 2H). 
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10 



15 



20 



Example 2(138) ' 



[0260] 



'. t • 



OCF, 




TLC: Rf 0.55 (hexane : ethyl acetate = 3 ■ 1) • 

NMR (300MHz, CDCI 3 ) : fi 7.32 (brd, J = 8.7Hz 2H) 7 18 fd J •- 8 AH? im 7 ic #u ^ , o ^ 
Example 2(139) 

[0261] 



35 



40 



45 



50 




OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 31)- 
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Example 2(1 40) I. 

i 

8-(N-propyl-N-(3-methylphenyl)'me%^ 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-aJpyrimidine hydrochloride , > 

[0262] ' » ' " 




OCH 3 



TLC: Rf 0.52 (hexane : ethyl acetate = 2:1); , , 

NMR (300MHz, CDCI 3 ) :, 6 7.27 (m, 1 H), 7.15 (m, 1 H), 7.1 3 (d, J = 8.1 Hz', 1 H), 7.05 (m, 2H), 6.90 (d, J = 2.7Hz, 1 H), 
6.83 (dd, J = 2.7, 8.1Hz, 1JH), 5.14 (s, 2H), 3.83 (s, 3H), 3.74 (m, 2H), 3.49 (t, J = 7.2Hz, 2H), 3.02 (t, J = 6.9Hz, 2H), 
2.36 (s, 3H), 2.29 (s, 3H),:2!22 (m, 2H), 2.20 (s, 3H), 1 .77 (m, 2H), 0.94 (t, J = 7.2Hz, 3H). 

Example 2(1 41) 

8-(N-propyl-N-(2-methylphenyl)methylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 ! 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0263] 




OCH a 



TLC: Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.1 8 - 7.30 (m, 4H), 7.1 3 (d, J = 8.1 Hz, 1 H), 6.90 (d, J = 2.4Hz, 1 H), 6.83 (dd, J = 2.4, 8.1 Hz, 
1 H), 5.13 (s, 2H), 3.83 (s, 3H), 3.78 (m, 2H), 3.49 (t, J = 6.9Hz, 2H), 3.00 (t, J = 6.9Hz, 2H), 2.28 (s, 3H), 2.24 (s, 3H), 
2.21 (m, 2H), 2.19 (s, 3H), 1.79 (m, 2H), 0.94 (t, J = 7.2Hz, 3H). 



99 



EP 1 354 884 A1 

Example 2(142) 
[0264] 



10 



15 




HQ 



20 TLC: Rf 0.49 (hexane : ethyl acetate = 2 ■ 1) ■ 

6.9H 2 , 3H), 1.06 (I, J= 7.5H ; , 3H), 1 .05 (t, J . 7 2H 2 3^ ' ' >' * 29 2H) ' 1 62 " ' 93 < m < <H). ft J ■ 
25 Example 2(143) 



[0265] 



35 



40 



45 



50 




HC1 



OC 2 H 5 



TLC: Rf 0.40 (hexane : ethyl acetate = 2 ■ 1) ■ 

3«). i* • 1.0. m, 4H,, , .« „, 3 J ^.UT,^^ ^.T" * "* L ° * 
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Example 2(144) 

8-(N-methyl-N-hexylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 J 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride , 



TLC: Rf 0.09 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.11 (d, J = 8.4Hz, 1H), 6.89 (d, J = 2.4Hz, 1H), 6.82 (dd, J = 8.4, 2.4Hz, 1H), 4.01 - 3.95 
(m, 2H), 3.83 (s, 3H), 3.51 (s, 3H), 3.51 - 3.42 (m, 2H), 3.18 - 3.06 (m, 2H), 2.26 (s, 3H), 2.26 - 2.18 (m, 2H), 2.18 (s, 
3H), 1 .96 - 1 .80 (m, 2H), 1 .44 - 1 .25 (m, 6H), 0.90 (bit, J = 6.6Hz, 3H). 

Example 2(145) 

8-(N-methyl-N-(3-pentyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 ! 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride 



TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.11 (d, J = 8.4Hz, 1H), 6.89 (d, J = 2.7Hz, 1H), 6.82 (m, 1H), 4.55 (m, 1H), 3.83 (s, 3H), 
3.46 (t, J = 7.8Hz, 2H), 3.27 (s, 3H), 3.10 (t, J = 6,9Hz, 2H), 2.26 (s, 3H), 2.45 (m, 2H), 2.19 (s, 3H), 1.76 - 1.98 (m, 
4H), 1.01 (t, J = 7.2Hz, 6H). 



[0266] 




[0267] 




OCH 3 
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Example 2(146) 
[0268] 



d'hydro-5H-cyclopenta[d]pyrazolo 



10 



15 




OCH, 



20 TLC: Rf 0.51 (hexane : ethyl acetate '= 2 • 1 ) • 

- 1 « <* «H>. 1 » - 1 « (m ,4H), 0. 97 (,! J , 7^™ " ' 25(S ' 3H) ' 2 24 Im - 219 <*■ "HI, ' « 

25 Example 2(147) ; , 

30 f° 269 J 



35 



40 



45 




OCH 3 



TLC: Rf 0.54 (hexane : ethyl acetate = 1 D • 

NMR (300MHz, CDCU) : 8 7.34 (d J - B 4H* 1 Hi * i * « , 

2H), 6.94 (dd, J = 2.4 3 8.4Hz 1H) 5 « ; so ^'ImV I ^ 7 ^ 2H) ' 7 09 (d ' J = 2 ^> 1H>- 7.02 (d J - 7 8 Hz 
50 3H), 0.85 - 1.00 (m, 4H). ' ' ^ ^ 4H) ' 515 < S ' 2H >' 3 85 <•■ 3H>, 2.67 (m, 1H), 241 (s, 3H), 2 3 3 "s 
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Example 2(148) 

8-(N<yclopropylmethyl-N-(4-methylphenyl)methylamino)-2-methy 7-dihydro-furo 

[3,4-cl]pyrazolo[1,57a]pyrimidine hydrochloride , • 1 

, • i • • * 

[0270] 1 ' 1 ' ■ , 




OCHj 



TLC: Rf 0.58 (hexane : ethyl acetate =1:1); , i 

NMR (300MHz, CDCI 3 ) : ,5 7.35 ,(d, J = 8.4Hz, 1 H), 7.1 9 (d, J = 8.1 Hz, 2H), 7.1 7 (d, J = 8.1 Hz, 2H), 7.08 (d, J = 2.7Hz, 
1 H), 6.96 (dd, J = 2.7, 8.4Hz, 1 H), 5.1 0 - 5.50 (m, 6H), 3.85 (s, 3H), 3.69 (m, 2H), 2.37 (s, 3H), 2.36 (s, 3H), 1 .21 (m, 
1H),0.65(m, 2H), 0.22 (m, 2H). 

Example 2(149) 

8-(N-cyclobutyl-N-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimldine *<* ' 

[0271] 




0CH 3 



TLC: Rf 0.45 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 7 (,d J = 8. 1 Hz, 1 H), 6.86 (d, J = 2.7Hz, 1 H), 6.78 (dd, J = 8.1 , 2.7Hz, 1 H), 4.35 (quint, 
J = 7.5Hz, 1H), 3.82 (s, 3H), 3.69 - 3.10 (m, 2H), 2.94 (t, J = 6.9Hz, 2H), 2.90 (t, J = 7.8Hz, 2H), 2.33 (s, 3H), 2.22 - 
2.02 (m, 9H), 1 .78 - 1 .58 (m, 2H), 1 .39 (sext, J = 7.8Hz, 2H), 0.84 (t, J = 7.8Hz, 3H). 
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Example 2(150) 
[0272] 



ienyl)-6, 7-dihydro-5H-cyclopenta 



10 



15 



20 



25 




2HC1 



OCH a 



TLC: Rf 0.63 (ethyl acetate : acetic acid : water = 3 ■ 1 - 1 ) • 
Example 2(151) 



30 



[0273] 



35 



40 



45 



50 




OCH, 



TLC: Rf 0.34 (hexane : ethyl acetate = 3 ■ 1) • 

1.63 (sex,, J , MHz 2H>, 339 (, J f 76h" H ) ^ 3 " ' S ' 3HI ' 333 " 3 27 <">• 2t * 2 "° (*■ ^ 
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Example 2(152) 

i 

8-(N-propyl-N-(4-fluorophenyl)itiethylamino)-2-methyl-3-(2-chloro-4-m 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine ; , ' \ ., ' , ' . 

[0274] 1 ' » . 




OCH 3 



TLC: Rf 0.36 (hexane : ethyl acetate = 3 : 1) ; 

NMR (300MHz, CDCI 3 ) : 8 7.32 (d, J = 8.4Hz, 1H), 7.28 - 7.20 (m, 2H), 7.07 (d, J = 2.7Hz, 1H), 7.02 - 6.94 (m, 2H), 
6.89 (dd, J = 8.4, 2.7Hz, IH), 4.60 (s, 2H), 3.84 (s, 3H), 3.36 (brt, J = 7:5Hz, 2H), 2.90 (t, J = 7.5Hz, 2H), 2.82 (t, J = 
7.5Hz, 2H), 2.39 (s, 3H)', 2.07 (quint, J = 7.5Hz, 2H), 1 .68 - 1 .48 (m, 2H),' 0.87 (t, J = 7.5Hz, 3H). 

Example 2(153) 

, c i' 

8-(N-cyclopropylmethyl-N-(4-methylthiophenyl)m 7-dihydro- 
furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0275] ■ 



SCH 3 




$> 




N 


' HCl 


















r 







OCH3 



TLC: Rf 0.67 (hexane : ethyl acetate = 1:1); 

NMR (300MHz, CDCI 3 ) : 8 7.35 (d, J = 8.4Hz, 1 H), 7.27 (d, J = 8.4Hz, 2H), 7.22 (d, J = 8.4Hz, 2H), 7.09 (d, J = 2.7Hz, 
1H), 6.97 (dd, J = 2.7, 8.4Hz, 1H), 5.48 (d, J = 16.5Hz, 1H), 5.37 (d, J = 16.5Hz, 1H), 5.33 (d, J = 15.9Hz, 1H), 5.24 
(s, 2H), 5.24 (d, J = 15.9Hz, 1 H), 3.85 (s, 3H), 3.69 (m, 2H), 2.50 (s, 3H), 2.36 (s, 3H), 1 .19 (m, 1H), 0.69 (m, 2H), 0.24 
(m, 2H). 
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Example 2(1 54) 
[0276J 



■'uro[3 l 4-dJpyra2olo[1 l 5-a]pyrimidine 



10 



15 




OCH a 



TLC: Rf 0.69 (hexane : ethyl acetate = 1 • 1) ■ 

(m, 4H), 1.02 (t, J = ?.2Hz, 6H) * ' >' 3K ""' " H| ' 3 85 |s ' 3H >' 2 35 <* i* 

1 

Example 2(155) 

t 

[0277] 

30 



25 



35 



40 



45 




TLC: Rf 0.74 (hexane : ethyl acetate =1 ■ 1) • 

<H), 1.00 (1, J = 7.2H2. 6H). ' ' M (m ' 4H) ' 3 85 (S ' 3H >. 2 34 *■ SH), 1.79 (m . 4H), 1.42 (m. 



50 



55 
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Example 2(156) 

8-(N-cyclopropylmethyl-N-(44luo^ 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine , < 

[0278] 



F 




OCH 3 



TLC: Rf 0.27 (hexane : ethyl acetate = 1:1); 

NMR (300MHz, CDCI 3 ) : 5 7.33 - 7.26 (m, 3H), 7.06 (d, J = 2.7Hz, 1 H), 7.01 - 6.95 (m, 2H), 6.88 (dd, J = 8.4, 2.7Hz, 
1H), 4.88 (s, 2H), 3.84 (s, 3H), 3.38 (d, J = 6.9Hz, 2H), 2.96 (t, J - 7.2Hz, 2H), 2.91 (t, J = 7.2Hz, 2 H), 2.39 (s, 3H), 
2.10 (quint, J = 7.2Hz, 2H), 1.10 - 0.98 (m, 1H), 0.49 - 0.42 (m, 2H), 0.08 - 0.02 (m, 2H). 

Example 2(157) 

8-(N-propyl-N-(4-methylphenyl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0279] 




TLC: Rf 0.43 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.33 (d, J = 8.7Hz, 1H), 7.19 (d, J = 8.1Hz, 2H), 7.13 (d, J = 8.1Hz, 2H), 7.08 (d, J = 2.7Hz, 
1H), 6.95 (dd, J = 2.7, 8.1Hz, 1 H), 5.28 (m, 2H), 5.13 (m, 2H), 5.08 (m, 2H), 3.85 (s, 3H), 3.64 (m, 2 H), 2.37 (s, 3H), 
2.36 (s, 3H), 1 .80 (m, 2H), 0.95 (t, J = 7.5Hz, 3H). 
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Example 2(158) ^ 



[0280] 



to 



15 




2 o TLC: Rf 0.19 (hexane : ethyl acetate '= 3 : 1) • 



25 



Example 2(159) 



hydrochloride 
[0281] 



30 



35 



40 




OCH, 



TLC: Rf 0.21 (hexane : ethyl acetate = 3:1); 

NMR(300MH2 ! CDCI 3 ):57.34(d ( J = 8.1H2 J , 1H) ) 7.08(d I J = 24Hz 1H) 6 96 (dd J - ft 1 p 4 h 7 iui U7 , C oc 



50 



55 
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Example 2(160) 



8-(N-butyl-N-propylamino)-2 -methyl-^ 

pyrimidine hydrochloride ; , \ \ , , • ' • 



[0282] 




OCH 3 



TLC: Rf 0.33 (hexane : ethyj acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.12 (d, J = 8.7Hz, 1 H), 6.89 (d, J = 2.4Hz, 1H), 6.82 (dd, J = 8.7, 2.4Hz, 1H), 3.95 - 3.80 
(m) and 3.83 (s) total 7H, 3.48 (t, J = 7.5Hz, 2H), 3.02 (t, J = 7.5Hz, 2H), 2.30 : 2.18 (m) and 2.27 (s) total 5H, 2.19 (s, 
3H), 1 .80 - 1 .65 (m, 4H), 1 .38 (sext, J = 7.2Hz, 2H), 0.96 (t, J = ,7.2Hz; 6H). ' , 

Example 2(1 61) 

8-(4-heptylamino)-2-methyl : 3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride 



TLC: Rf 0.54 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.52 (d, J = 1 0.2Hz, 1 H), 7.34 (d, J = 8.7Hz } 1 H), 7.08 (d, J = 2.4Hz, 1 H), 6.97 (dd, J = 2.4, 
8.7Hz, 1H), 5.49 (brd. J = 16.8Hz, 1H), 5.39 (d, J = 16.8Hz, 1H), 5.2B (m, 2H), 3.85 (s, 3H), 3.53 (m, 1H), 2,39 (s, 3H), 
1 .75 (m, 4H), 1 .47 (m, 4H), 1 .00 (t, J = 7.2Hz, 6H). 



[0283] 




OCH 3 
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Example 2(162) 
[0284] 



10 



15 



25 




OCH, 



TLC: Rf 0.48 (hexane : ethyl acetate = 2 ■ 1) • 
Example 2(1 63) 
[0285J 



30 



35 



40 



45 



50 




OCH, 



TLC: Rf 0.80 (hexane : ethyl acetate =1 ■ 1) ■ 
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Example 2(164) 

8-(N-propyl-N-(2-fluorophenyl)methy^ 7-dihydro-5H-cyclop'enta[d] 
pyrazolo[1 ,5-a]pyrimidine , 

[0286] 




0CH 3 



TLC: Rf 0.85 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.24 - 7.12 (m, 2H), 7.19 (d, J = 8.1 Hz, 1H), 7.06 - 6.97 (m, 2H), 6.87 (d, J = 2.7Hz, 1H), 
6.80 (dd, J = 8.1, 2.7Hz, 1 H), 5.00 - 4.92 (m, 2H), 3.83 (s, 3H), 3.42 - 3.36 (m, 2H), 2.86 (t, J = 7.5Hz, 2 H), 2.75 (t, J 
= 7.5Hz, 2H), 2.37 (s, 3H), 2.19 (s, 3H), 2.02 (quint, J = 7.5Hz, 2H), 1.68 - 1.46 (m, 2H), 0.90 (t, J = 7.2Hz, 3H). 

Example 2(1 65) 

8-(N-propyl-N-(3-fluorophenyl)methylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine 

[0287] 




TLC: Rf 0.86 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.30 - 7.22 (m, 1H), 7.18 (d, J = 8.4Hz, 1H), 7.08 ■ 7.01 (m, 2H), 6.98 - 6.90 (m, 1H), 6.87 
(d, J = 2.4Hz, 1 H), 6.80 (dd, J = 8.4, 2.4Hz, 1 H), 4.85 (s, 2H), 3.83 (s, 3H), 3.42 - 3.36 (m, 2H), 2.89 (t, J = 7.5Hz, 2H), 
2.86 (t, J = 7.5Hz, 2H), 2.36 (s, 3H), 2.1 9 (s, 3H), 2.09 (quint, J = 7.5Hz, 2H), 1 .68 - 1 .52 (m, 2H), 0.88 (t, J = 7.5Hz, 3H). 
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Example 2(1 66) 



[0288] 




OCH a 



TLC: Rf 0.39 (hexane : ethyl acetate = 2:1); 

N ^< 30 ^ H2 - CDCI 3) :87 - 29 (d,J = 8.7H2', 1H),7.06(d,J = 2.4Hz,1H)/6.89(dd,J = 2.4,8.7Hz 1H) 6 48 (brd J 
= 9.9H2, 1H), 5.22 (brs, 2H), 4.89 (brs, 2H), 3.83 (s, 3H), 2.87 (m, 1H)'/2.37 (s, 3H), 1.15 (m, 2H), 0.61 (m 4H) a42 

Example 2(1 67) » ■ 

pyrimiS 7-dihydro-5H-cyclo P enta[d] Py razolo[1 , 5-a] 



[0289] 



-><>• 




OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 2:1)- 

NMR (300MHz, CDCI 3 ) : 8 7.29 (d, J = 8.4Hz, 1H), 7.04 (d, J = 2.4Hz, 1H), 6.87 (dd, J = 2.4 8 4Hz 1H) 6 37 (brd J 
= 9.9Hz, 1H), 3.82 (s, 3H), 3.40 (m, 1H), 3.01 (t, J = 6.9Hz, 2H), 2.88 (t, J = 7.8Hz 2H) 2 35 (s 3H) 2 11 L 2H> 
1.14 (m,2H), 0.50- 0.66 (m,4H), 0.35- 0.50 (m 4H) ( ' >' ( ' 2H) ' 
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Example 2(168) 



8-(N-butyl-N-propylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6 > 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
pyrimidine hydrochloride , 

[0290] 




OCH 3 



TLC: Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.40 - 7.30 (m, 1 H), 7.08 (s, 1 H), 7.00 - 6.90 (m, 1 H), 4.00 - 3.80 (m) and 3.85 (s) total 7H, 
3.65 - 3.30 (m, 2H) 5 3.10 - 2.95 (m, 2H), 2.40 - 2.20 (m) and 2.33 (s) total 5H, 1 .80 - 1 .65,(111, 4H), 1 .43 - 1 .30 (m, 2H), 
0.97 (t, J = 6.6Hz, 6H). 

Example 2(169) 

8-(N-cyclopropylmethyl-N-propylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d] 1 
pyrazolo[1 ,5-a]pyrimidine 

[0291] 




TLC: Rf 0.54 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.31 (d, J = 8.4Hz, 1 H), 7.05 (d, J = 2.7Hz, 1 H), 6.88 (dd, J = 8.4, 2.7Hz, 1 H), 3.83 (s, 3H), 
3.64 - 3.58 (m, 2H), 3.53 (d, J = 6.9Hz, 2H), 3.01 (t, J = 7.2Hz, 2H), 2.92 (t, J = 7.2Hz, 2H), 2.36 (s, 3H), 2.14 (quint, 
J = 7.2Hz, 2H), 1 .65 - 1 .55 (m, 2H), 1 .05 - 0.90 (m, 1 H), 0.91 (t, J = 7.5Hz, 3H), 0.50 - 0.40 (m, 2H), 0.15 - 0.05 (m, 2H). 
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Example 2(170) 



8-(N-cycloprop^ 7-dihydro-furo[3,4-d]pyrazolc 
[1,5-aJpynmidine » , lvl 



[0292] 




OCH 3 



TLC: Rf 0.42 (hexane : ethyl acetate = 2:1); 

NMR (300MHZ, CDCI 3 ) : 5 7.30 (d, J = 8.4Hz,' 1 H), 7.07 (d, J = 2.7Hz, 1 H), 6.89 (dd, J = 8.4, 2.7Hz, 1 H), 5.23 (s 2H) 
4.91 (s, 2H), 3.83 (s, 3H), 3.65 - 3,50 (m, 4H), 2.38 (s, 3H), 1 .63 (quint, J = 7.2Hz, 2H), 1.10- 0.98 (m, 1 H) 0 94 (t J 
= 7.2Hz, 3H), 0.56 - 0.46 (m, 2H), 0.15 (dd, J = 10.8, 5.1Hz, 2H). ' ■ ■ *' 

Example 2(1 71) * ' ' 

8-(N-(2-butynyl)-N-propylamino)-2-methy|.3.(2.chloro.4-methoxyphenyl) T 6 f 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1,5-a]pyrimidine hydrochloride JKJ . 

[0293] 



HCI 




0CH3 



TLC: Rf 0.44 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.34 (d, J = 8.7Hz ; 1 H), 7.08 (d, J = 1 .8Hz, 1 H), 6.96 (brd, J = 8.7Hz, 1 H), 4.56 (d, J = 2 1 Hz 

tu\ £ 3 (S) t0ta ' 5H " 3 65 " 3 30 (m ' 2H) ' 3 25 • 310 (m ' 2H >' 2 40 - 2 20 < m > and 2.33 (s) total 

5H, 1 .95 - 1 .80 (m) and 1 .89 (s) total 5H, 1 .01 (t, J = 7.2Hz, 3H). 
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Example 2(172) 



8-(N-(2-butynyl)-N-propylamiao)-2-methyl-3-(2<hloro-4-meth6xyphenyl)-5 p 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine \ \ „ ( ' ' 



[0294] 



i > 




t-CH 3 



XI 



OCH a 



TLC: Rf 0.36 (hexane : ethyl acetate p 2 : 1 ) ; 

NMR (300MHz, CDCI 3 ) : 5 7.28 (d, J = 8.7Hz, 1 H), 7.07 (d, J = 2.7Hz, 1 H), 6.90 (dd, J = 8.7, 2.7Hz, 1 H), 5.32 (s, 2H), 
4.91 (s, 2H), 4.45 (q, J = 2.1 Hz, 2H), 3.84 (s, 3H), 3.55 - 3.45 (m, 2H), 2.38. (s,3H), 1 .82 (t, J = 2.1 Hz, 3H), 1 .72 (sext, 
J = 7.2Hz, 2H), 0.98 (t, J = 7.2Hz, 3H). ■ " , 

Example 2(1 73) 

8-(N-butyl-N-(2-methoxyethyl)amino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride 



TLC: Rf 0.34 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.35 (d, J = 7.8Hz, 1H), 7.08 (d, J = 2.1Hz, 1H), 6.97 (brd, J = 7.8Hz, 1H), 4.30 - 4.18 (m, 
2H), 3.90 - 3.78 (m) and 3.85 (s) total 5H, 3.70 - 3.30 (m) and 3.64 (m) total 4H, 3.30 (s, 3H), 3.08 - 2.98 (m, 2H), 2.40 
- 2.1 8 (m) and 2.33 (s) total 5H, 1 .80 - 1 .65 (m, 2H), 1 .43 - 1 .35 (m, 2H), 0.96 (t, J = 7.2Hz, 3H). 



[0295] 




OCH 3 
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Example 2(1 74) 
[0296] 



10 



15 



30 



35 



40 



45 




OCH a 



TLC: Rf 0.39 (hexane : ethyl acetate = 2 • 1 ) ■ 

Example 2(1 75) ' 



[0297] 




50 



OCH 3 



TLC: Rf 0.42 (hexane : ethyl acetate = 3 • 1) • 



55 
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Example 2(176) 

8-(N-cyclopropylmethyl-N-(4-fluo^ 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine , 

[0298] 



F 




OCH 3 



TLC: Rf 0.28 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.33 - 7.26 (m, 2H), 7.18 (d, J = 8.4Hz, 1H) : 7.03 - 6.94 (m, 2H), 6.87 (d, J = 2.7Hz, 1H), 
6.80 (dd, J = 8.4, 2.7Hz, 1H), 4.88 (s, 2H), 3.83 (s, 3H), 3.38 (d, J = 6.9Hz, 2H), 2.95 (t, J = 6.9Hz, 2H), 2.89 (t, J = 
6.9Hz, 2H), 2.36 (s, 3H), 2.19 (s, 3H), 2.09 (quint, J = 6.9Hz, 2H), 1 .01 (m, 1 H), 0.58 - 0.42 (m, 2H), 0.20 - 0.01 (m, 2H). 

Example 2(1 77) ( . 

8-(3-pentylamino)-2-methyl-3-(3, 5-dichloropyridin-2-yl)-6, 7-dihydro-5H-cyclopenta [d]pyrazolo[1 ,5-a]pyrimidine 

[0299] 




TLC: Rf 0.38 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 8.58 (d, J = 2.1 Hz, 1H), 7.81 (d, J = 2.1 Hz, 1H), 6.24 (brd, J = 11.1 Hz, 1H), 3.80 (m, 1H), 
3.08 (t, J = 7.5Hz, 2H), 2.93 (t, J = 7.5Hz, 2H), 2.41 (s, 3H), 2.15 (quint, J = 7.5Hz, 2H), 1.80 - 1.52 (m, 4H), 1.00 (t, J 
= 7.5Hz, 6H), 



117 



EP 1 354 884 A1 



Example 2(1 78) ' 



pyrimidine hydrochloride 
[0300] 



10 



15 




TLC: Rf 0.61 (hexane : ethyl acetate = 2 ■ 1) ■ 



25 



30 



Example 2(179) 



8-(N-cyclopropylmethyl-N:^ 

7-d«hydro-5H*yclopenta[d]pyrazolo[1 ,5-a] P yrimidine hydrochloride methoxy P henyl)-6, 
[0301] i 



35 



40 



45 




0CH 3 



TLC: Rf 0.54 (hexane : ethyl acetate = 2 ■ 1) • 
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Example 2(1 80) 

8-(3-pentylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, y-dihydro-furotS^-dipyrazolotl ,5-a]pyrimidine 
hydrochloride i 1 1 

[0302] • ' % • 




OCHj 



i 

TLC: Rf 0.40 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.52. (brd. 1 J = 10.2Hz, 1H), 7.35 (d, J = 8.7Hz, 1H), 7.08 (d, J = 2.7Hz, 1H), 6.96 (dd, J = 
2.7, 8.7Hz, 1 H), 5.50 (d, J = 1 6.5Hz, 1 H), 5.39 (d, J = 1 6.5Hz, 1 H), 5:29 (s, 2H), 3.85 (s, 3H), 3.39 (m, 1 H), 2.40 
3H), 1 .68 - 1 .98 (m, 4H),, 1 .06 (m, 6H). 

Example 2(181) » ! 

8-(N-cyclopropylmethylamino-N-(4-fluorophenyl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro- 
furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 

[0303] »< y ' ' 



F 




OCH 3 



TLC: Rf 0.28 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.34 - 7.28 (m, 2H), 7.30 (d, J = 8.4Hz, 1H), 7.08 (d, J = 2.7Hz, 1H), 7.05 - 6.98 (m, 2H), 
6.901 (dd, J = 8.4, 2.7Hz, 1H), 5.21 (s, 2H), 4.93 (s, 2H), 4.90 (s, 2H), 3.84 (s, 3H), 3.38 (d, J = 6.9 H z, 2H), 2.40 (s, 
3 H), 1 .08 - 0.94 (m, 1 H), 0.56 - 0.48 (m, 2H), 0.14 - 0.06 (m, 2H). 
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Example 2(1 82) 
[0304] 




OCHs 



TLC: Rf 0.60 (ethyl acetate : acetic acid : water = 3 11) 

NMR (300MHz, CD 3 OD): 8 7.45- 7.32 (m, 5H), 7.18 (d, j = 8.4Hz, 1 H), 6.98 (d, J = 2 7Hz 1H) 6 90 (dd J-84 



3H), 2.38 - 2.18 (m, 2H), 2.11 (s, 3H). 
Example 2(183) 



30 pyrazolot1,5-a]pynmidinedihydrochloride oj 



[0305] 



<h 3 c) 2 n^ Vn 




OCH, 

TLC: Rf 0.80 (ethyl acetate : acetic acid : water = 3:1:1) 



» ?r/ 300MHZ ' CD3 ° D):57 ' 60 " 7 ' 30(m ' 6H )' 719 ( d - J = 2 -^ 1H) 613(s 2H) 496fs 2m 

» 4.94 (s, 2H), 4.40 - 4.24 (m, 2H), 3.87 (s, 3H), 3.76 (m, 1H), 3.56 (m, ! H ), 2.99 (s, ^SfEltf^Si 
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Example 2(1 84) 

8-(N-benzyl-N-(2-dimethylaminbethyl)amino)-2-m^ 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine 4ihycJnochloride , ( 

. ' . . /' ' ' , 

[0306] 1 ' ' 



,1 




OCHa 



TLC: Rf 0.27 (chloroform : methanol = 9:1); 1 , - 

NMR (300MHz, CD 3 OD) : 8 7.46-7.26 (m, 6H), 7.20 (d, J = 2.1 Hz, 1 H); 7.p8 - 7.02 (m, 1 H), 5.11 (brs, 2H), 4.34 - 4.20 
(m, 2H), 3.87 (s, 3H), 3.76 - 3.64, (rri, 2H), 3.34 - 2.86 (m) and 2.96 (s) total 10H, 2.41 (s, 3H), 2.26 - 2.10 (m, 2H). 

Example 2(1 85) , \ 

8-(N-(2-butynyl)-N-ethylamlno)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrlmidine hydrochloride t 

[0307] * ' 




TLC: Rf 0.36 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 6 7.10 (d, J = 8.4Hz, 1H), 6.88 (d, J = 2.7Hz, 1H), 6.82 (dd, J = 2.7, 8.4Hz, 1H), 4.55 (q, J = 
2.1Hz, 2H), 4.08 (m, 2H), 3.83 (s, 3H), 3.48 (t, J = 7.5Hz, 2H), 3.22 (t, J = 6.9Hz, 2H), 2.28 (s, 3H), 2.24 (m, 2H), 2.17 
(s, 3H), 1 .90 (t, J = 2.1 Hz, 3H), 1 .47 (t, J = 7.2Hz, 3H). 
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Example 2(1 86) 

8-(N-(2-butynyl)-N-ethylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo{1 } 5-a] 
pyrimidine hydrochloride 

[0308] ' 




TLC: Rf 0.26 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.32 (d, J = 8.4Hz, 1H), 7.08 (d, J = 2.4Hz, 1H), 6.95 (dd, J = 2.4, 8.4Hz, 1H) 5 41 (s 2H) 
5.36 (m, 2H), 4.46 (m, 2Hj, 4.08 (m, 2H), 3.85 (s, 3H), 2.36 (s, 3H), 1 .89 (t, J = 2.7Hz, 3H), 1 .51 (t, J = 7.2Hz, 3H). ' 

Example 2(1 87) <( 1 

8-(N-(2-butynyl)-N-ethylamino)-2-methyl-3'(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 5-a] 
pyrimidine hydrochloride ' 

[0309] 




0CH 3 



TLC: Rf 0.32 (hexane : ethyl acetate = 2:1); 

NMR (300Hz, CDCI3) : 5 7.34 (d, J = 8.4Hz, 1H), 7.07 (d, J = 2.7Hz, 1H), 6.96 (dd, J = 2.7, 8.4Hz, 1 H) 4 54 (m 2H) 
4.09 (m, 2H), 3.85 (s, 3H), 3.35 - 3.64 (m, 2H), 3.22 (t, J = 7.2Hz, 2H), 2.34 (S, 3H), 2.26 (m, 2H), 1 .90 (t J = 2 4Hz' 
3H), 1.47 (t, J = 7.2Hz, 3H). ' 
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Example 2(188) 

8-(N, N-djpropylamjno)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine , 

[0310] 




och 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.30 (d, J = 8.4Hz, 1 H), 7.05 (d, J = 2.7Hz, 1 H), 6.88 (dd, J = 2.7, 8.4Hz, 1 H), 3.83 (s, 3H), 
3.56 (m, 4H), 2.95 (t, J = 7.2Hz, 2H), 2.91 (t, J = 8.1 Hz, 2H), 2.36 (s, 3H), 2. 1 3 (m, 2H), 1 .58 (m, 4H), 0.89 (t, J = 7.2Hz, 
6H). 

Example 2(1 89) 

8-(N-(2-butynyl)-N-cyclopropylmethylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl) -5, 7-dihydro-furo[3,4-d]pyrazolo 
[1 ,5-a]pyrimidine 

[0311] 




OCH 3 



TLC: Rf 0.50 (toluene : acetone =5:1); 

NMR (300MHz, CDCI 3 ) : 5 7.28 (d, J = 8.4Hz, 1 H), 7.07 (d, J = 2.7Hz, 1 H), 6.90 (dd, J = 8.4, 2.7Hz, 1 H), 5.35 (s, 2H), 
4.91 (s, 2H), 4.56 (m, 2H), 3.83 (s, 3H), 3.50 (m, 2H), 2.39 (s, 3H), 1.82 (t, J = 2.4Hz, 3H), 1.15 (m, 1H), 0.64 - 0.56 
(m, 2H), 0.38 - 0.28 (m, 2H). 
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Example 2(190) 



8-(N-propyl-N-(4^anophenyl)methylamino)-2-methyl-3-(2-m 7-dihydro-5H-cyclopentardl 
pyrazolo[1 ,5-a]pynmidine r 1 1 



[0312] 



10 



15 



20 



30 




OCH: 



>3 , 



TLC: Rf 0.22 (hexane : ethyl acetate = 3:1); ' 
25 NMR (300MHz, 1H) 6 87 (d j_ 

2.7Hz, 1H), 6.79 (dd, J = 8.7, 2.7Hz, ,1H), 4.90 <«, 2H), 3.83 (s, 3H), 3.39 (m, 2H). 2.94 - 2 82 m 4H) 2 M 3H) 
2.1 8 (s, 3H), 2.11 (m, 2H), 1 .59 (m, 2H), 0.88 (t, J = 7.2Hz, 3H) 1 ' ( ' 1 



35 



Example 2(191) 

8-(N-cyclopropyl-N-(4-methylthiophenyl)methylamm 7-dihydro-furo 
[3,4-d]pyrazolo[1,5-a]pyrimidine y 

[0313] 



40 



45 



50 



SCH 3 




OCH 3 



55 



TLC: Rf 0.20 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI3): 87.32 (d, J = 8.4Hz, 1H), 7.19- 7.13 (m,2H). 7.08 (d,J = 27Hz 1H) 7 06 - 7 0Wm 2H) 

VS. & . w ,H) ' 5 20 (s ' 2H) ' 5 ' 5 (8 ' 2H)i 4 9 ' (s ' ■* 3 84 * 3H >' 256 *$£2<*m%%. 
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i 

i 

Example 2(1 92) I. 

8-(N-propyl-N-(4-methylthiophen^^ 7-dihydro-furo[3,4-d] 

pyrazolo[1 ,5-a]pyrimidine \ , , ' 1 

, * j ■ ■ ■ ( < 

[0314] * ' 




OCH 3 



TLC: Rf 0.25 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 8 7.31 (d, J = 8.7Hz, 1 H), 7.20 (s, 4H), 7.08 (d, J = 2.7Hz, 1 H), 6.90 (dd, J = 8.7, 2.7Hz, 1 H), 
5.1 0 (s, 2H), 4.90 (s, 2H), 4.89 (s, 2H), 3.84 (s, 3H), 3,34 (m, 2H), 2.48 (s, 3H), 2.40 (s, 3H), 1 .70 - 1 .50 (m, 2H), 0.89 
(t, J = 7.5Hz, 3H). 

Example 2(1 93) •'>*'■ ' 

8-(N-cyclopropyl-N-(4-fluorophenyl)methylamino)-2-methyl-3- l (2-chloro-4-methoxyphenyl)-5 ) 7-dihydro-furo[3,4-d] 
pyrazolo[1 ,5-a]pyrimidine 

[0315] 




OCH 3 



TLC: Rf 0.19 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 6 7.32 (d, J = 8.4Hz, 1H), 7.14 - 7.04 (m, 3H), 7.02 - 6.94 (m, 2H), 6.92 (dd, J = 8.4, 2.4Hz, 
1H), 5.19 (s, 2H), 5.16 (s, 2H), 4.91 (s, 2H), 3.84 (s, 3H), 2.55 (m, 1H), 2.41 (s, 3H), 0.90 - 0.76 (m, 4H). 
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Example 2(194) 
[0316] 



10 



15 



20 



25 




0CH 3 



TLC: Rf 0.48 (hexane : ethyl acetate = 3 ■ 1) ■ 
Example 2(1 95) 
[0317] 



35 



40 



45 




OCH, 



50 



TLC: Rf 0.46 (hexane : ethyl acetate = 3*1)- 

= 7.5H 2l 2H), 0.93 (I, J = 7.5Hz ShJ' 1 ' 2H> ' 3 ' 84 <S ' 3H> ' 3 13 2H >> 2 41 3"), ' 66 (sea, J 



55 
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Example 2(196) 

8-dipropylamino-2-methyl-3-(2, 5-dichlorophenyl)-6, 7-dihydro-5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 



TLC: Rf 0.64 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.41 (d, J = 8.7Hz, 1H), 7.40 (d, J = 2.4Hz, 1H), 7.23 (dd, J = 8.7, 2.4Hz, 1H), 3.60 - 3.52 
(m, 4H), 2.96 (t, J = 7.8Hz) and 2.93 (t, J = 7.8Hz) total 4H, 2.37 (s, 3H), 2.15 (quint, J = 7.8Hz, 2H), 1.65 - 1.50 (m, 
4H), 0.89 (t, J = 7.2Hz, 6H). 

Example 2(1 97) 

8-dipropylamino-2-methyl-3-(2, 4-dichlorophenyl)-6, 7-dihydro-5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 



TLC: Rf 0.57 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 6 7.51 (d, J = 2.4Hz, 1H), 7.35 (d, J = 8.1Hz, 1H), 7.29 (dd, J = 8.1, 2.4Hz, 1H), 3.65 - 3.50 
(m, 4H), 2.96 (t, J = 7.2Hz) and 2.92 (t, J = 7.2Hz) total 4H, 2.36 (s, 3H), 2.14 (quint, J = 7.2Hz, 2H), 1 .63 - 1 .45 (m, 
4H), 0.89 (t, J = 7.5Hz, 6H). 

Example 2(198) 

8-dlpropylamjno-2-methyl-3-(4-methylphenyl)-6, 7-dihydro-5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 



[0318] 




[0319] 




'i 



ci 



[0320] 
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TLC: Rf 0.58 (hexane : ethyl acetate = 3 • 1) ■ 

5 Example 2(1 99) • ' . \ .. , 

• ' '. -it. 

[0321] ., , . 



00 - 2.90 (m, 4H), 



ine 



10 



15 



20 



25 



30 




I 

TLC: Rf 0.61 (hexane : ethyl acetate = 3 • 1) • 

(t, J = 7.2Hz, 6H). . ' 7 ( ' 1 2 41 (Sl 3H); 2 ' 15 (qU,nt ' J = 7 - 8Hz - 2H). 1 .64 - 1 .45 (m, 4H) : 



(t, J = 7.2Hz, 6H) 
Example 2(200) 

8-dipropylamlno-2-methy|.3-(2.methylph e ny,)-6 ( 7-dihydro-5H-cyclopenta[d] pyrazolo[1 , 
[0322] 



3.60 
4H), 0.88 



5-a]pyrimidine 



35 



40 



45 




TLC: Rf 0.56 (hexane : ethyl acetate = 3 • 1) • 



50 



55 
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Example 2(201) 

8-(N-propyl-N-(benz(d]1, 3-dioxolan-5-yl)methylamino)-2-m^ 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine , 

[0323] 




OCH 3 



TLC: Rf 0.31 (hexane : ethyl acetate = 3:1); 

IMMR (300MHz, CDCI 3 ): 5 7.18 (d, J = 8.1Hz, 1 H), 6.87 (d, J = 2.7Hz, 1H), 6.77 - 6.83 (m, 2H), 6.67 - 6.75 (m, 2H), 
5.94 (s, 2H), 4.74 (s, 2H), 3.83 (s, 3H), 3.37 (m, 2H), 2.89 (t, J = 7.8Hz, 2H), 2.85 (t, J = 7.5Hz, 2H), 2 .35 (s, 3H), 2.20 
(8, 3H), 2.08 (m, 2H), 1 .58 (m, 2H), 0.88 (t, J= 7.2Hz, 3H). 

Example 2(202) 

8-(N-propyl-N-(benz[d]1, 3-djoxolan-5-yl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0324] 




OCH 5 



TLC: Rf 0.38 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.36 (d, J = 8.4Hz, 1 H), 7.08 (d, J = 2.7Hz, 1 H), 6.97 (dd, J = 8.4, 2.7Hz, 1 H), 6.70 - 6.82 
(m, 3H), 6.00 (s, 2H), 5.07 (s, 2H), 3.85 (s, 3H), 3.71 (m, 2H), 3.36 - 3.64 (m, 2H), 3.03 (t, J = 7.4Hz, 2H), 2.35 (s, 3H), 
2.24 (m, 2H), 1 .74 (m, 2H), 0.93 (t, J = 7.5Hz, 3H). 
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Example 2(203) 



8-(3-pentyl^ 
5 [0325] 



opentaldjpyrkzolofl.s-ajpyrimidine 




TLC: Rf 0.39 (hexane : ethyl acetate = 3 • 1) • 

Example 2(204) , ' 



* 8 "( 3 -P ent y'^ino)-2-methy|.3-(3,methyl P hen y i)-6 ( 7-dihydro-i 
[0326J 



5H-cyclopenta[d] pyrazolo[1 ,5-aJpyrimidl, 



ne 



30 



35 




CH 3 

40 Itf* ^ °' 45 (hSXane : ethyl aCetate = 3 : 1 ) • 

rps'sia^M . , H , ,os * , . , 6H2 , 1H) , , s , 

<0«, J = 7.2Hz. 2H >, 1.82-1. S 5(m,4H),1.oi (., J , 7 5Hz ^) ' ' J ' ? ' 2 *' 2H >' ^ C <"), 2.4, ( S , 3 »i. 2 . 15 

45 



50 



55 
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Example 2(205) ■ 

8-(3-pentylamino)-2-methyl-3^4-methylphenyl)-6 l 7-dihydro-5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 
[0327] ' ,\ ' ■ ' 




CH, 



I 

TLC: Rf 0.47 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.57 (d, J = 7.8Hz, 2H), 7.24 (d : J = 7.8Hz, 2H), 6.20 (1 0.5Hz, 1 H), 3.83 - 3.75 (m, 1 H), 3.08 
(t, J = 7.2Hz, 2H), 2.94 (t, J = 7.2Hz, 2H), 2.55 (s, 3H), 2.37 (s„3H), 2.15 (quint, J = 7.2Hz, 2H), 1 .80 - 1 .52 (m, 4H), 
1.00 (t, J = 7.2Hz, 6H). : '.. 

Example 2(206) , ! , 

8-(3-pentylamlno)-2-methyl-3-(2-methylthio-4-methoxypheny])-6, 7-dlhydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrlmidlne hydrochloride 

[0328] 




OCH 3 



TLC: Rf 0.10 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 6 7.26 - 7.16 (m, 1H), 6.83 (m, 1H), 6.84 - 6.76 (m, 1H), 3.97 (m, 1H), 3.86 (s, 3H), 3.48 (m, 
2H), 3.12 (m, 2H), 2.44 (s, 3H), 2.33 (s, 3H), 2.28 (m, 2H), 1 .95 - 1 .44 (m, 4H), 1 .11 - 0.99 (m, 6H). 
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Example 2(207) 

8-(N-propyl-N-(benz[d]1 , 3-dioxolan-5- 



[0329] 



10 



15 



20 



25 



35 



40 



45 



50 




0CH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 2 1) 

rSS 7 ,^', ,H) ' 695 " - • « 

177 (m, 2H), 0.95 (t. J - 7.2Hz, 3H| "' 2H) ' <m ' 2H >" 3 85 I s - 3"). 3 60 (m. 2H), 2.38 ( S , 3H). 
Example 2(208) 



30 "Z^ZS^^^^^^^ 



dihydro-5H-cyclopenta[d] 



[0330] 




TLC: Rf 0.58 (hexane : ethyl acetate = 2*1)- 

2.19 (s, 3H), 1.16 (m, 1H), 0.63 (m, 2H), 0.18 (m 2H)." 1 ( ' ' = ^ * H) ' 2 30 < S ' 3H >' 2 24 2H), 



55 
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Example 2(209) 

8-(N-benzyl-N-cyclopropylmethylam 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride , 

[0331] 




OCH 3 



TLC: Rf 0.56 (hexane : ethyl acetate = 2:1); , 

NMR (300MHz, CDCI 3 ) : 8 7.25 - 7.43 (m, 6H), 7.09 (d, J = 2.7Hz, 1H), 6.96 (dd, J = 2.7, 8.4Hz, 1H). 5.27 (m, 2H), 
3.85 (s, 3H), 3.68 (m, 2H), 3.48 (m, 2H), 3.07 (t, J = 6.9Hz, 2H), 2.35 (s, 3H), 2.23 (m, 2H), 1 .16 (m, 1 H), 0.64 (m, 2H), 
0.18 (m,2H). 

Example 2(210) 

8-(N-benzyl-N-cyclopropylmethylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride 

[0332] 




OCH 3 



TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 5 7.26 - 7.45 (m, 6H), 7.09 (d, J = 2.4Hz, 1 H), 6.96 (dd, J = 2.4, 8.1 Hz, 1 H), 5.36 (m, 2H), 5.28 
(m, 2H), 5.23 (s, 2H), 3.85 (s, 3H), 3.69 (m, 2H), 2.37 (s, 3H), 1.21 (m, 1H), 0.66 (m, 2H), 0.22 (m, 2H). 
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Example 2(211) 
[0333J 



% i 



15 




OCH 3 



20 TLC: Rf 0.38 (hexane : ethyl acetate ,= 31) 

' -81 (.. J - 2.1Hz. 3H). ,.63 , m , 2H,, 'i .38, („ '"h, o'm KS' la ' Wll 'W tl 'M: 
25 Example 2(212) . 



50 [0334] 



35 



40 



45 




50 



TLC: Rf 0.44 (hexane : ethyl acetate = 3 • 1) ■ 

NMR (300MHz, DMSO^U:« 7.34- 7 24te 2W 7?n 7m/ <u* „ 



55 
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Example 2(213) 



8-(3-pentylamino)-2-methyl-3-(2, 5-dichlorophenyl) r 6. 7-dihydro-5H-cyclopenta[d] pyra20io[1 ,5-a]pyrimidine 
hydrochloride ■',').. f * t 



[0335] 



to 



15 




TLC: Rf 0.46 (hexane : ethyl acetate p 3 : 1) ; < 
20 NMR (300MHz, DMSO-d 6 ) : 5 7.68 (d, J = 8.4Hz, 1H), 7.62 - 7.55 (m) and 7.59 (s) total 2H, 4.03 - 3.85 (m, 1H), 3.14 
(brt, J = 7.8Hz, 2H), 2.96 (brt, J = 7.8Hz, 2H), 2.32 (s, 3H), 2.25 - 2.1 0 (m, 2H); 1 .85 - 1 .60 (m, 4H), 0.89 (t, J = 7.5Hz, 6H). 

Example 2(214) . .\ ' 

25 8-(3-pentylamino)-2-methyl-3-(2,' 4-dlmethoxyphenyl)-6, 7-dihydro-5H-cyclopenta [d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride 

[0336] 



30 



35 



40 




HN ( 




HCI 
CH 3 

OCH 3 



OCH, 



TLC: Rf 0.43 (hexane : ethyl acetate =1 : 1) ; 
45 NMR (300MHz, DMSO-d 6 ) : 5 7.24 (d, J = 8.1Hz, 1H), 6.71 (d, J = 2.4Hz, 1H), 6.66 (dd, J = 8.1, 2.4Hz, 1H), 4.05 - 
3.85 (m, 1H), 3.85 (s, 3H), 3.74 (s, H), 3.15 (brt, J = 8.1Hz, 2H), 2.99 (brt, J = 8.1Hz, 2H), 2,33 (s, 3H), 2.25 - 2.10 (m, 
2H), 1 .85 - 1 .63 (m, 4H), 0.89 (t, J = 7.5Hz, 6H). 



50 
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Example 2(215) 
[0337] 




TLC: Rf 0.43 (hexane : ethyl acetate = 3 • 1 ) • 

NMR (300MHz, DMSO-d 6 ) : 59.20 - 9.00 (m 1 H) 7 39 ft J - 7 AH, lu,,,,, , 

1H), 4.05 - 3.60 (m, 1H, covered with H 2 i in DMSO d ' 3 14 <brt J 7 J IV = 1H) ' 717 < d ' J = 78Hz . 

3H), 2.37 (s, 3H), 2,8 (q uint, J = 7.8Hz?2H), I^S ^ ^ ^1^7^ " = ^ ^ 2 40 * 

Example 2(21 6) 
[0338] 



35 



40 



45 



50 




OCH 3 



TLC: Rf 0.80 (hexane : ethyl acetate = 1 • 1) ■ 

ssss- ,™ « .* « 9 „ , , 
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Example 2(217) 




[0339] 




CH 3 



OCH, 



TLC: Rf 0.78 (hexane : ethyl acetate, = 1:1); 

NMR (300MHz, CDCI 3 ) : 5 7.28 (d, J = 8.7Hz, 1 H), 7.07 (d, J = 2.7Hz, 1 H), 6.89 (dd, J = 8.7, 2.7Hz, 1 H), 5.33 (s, 2H), 
4.91 (s, 2H), 4.44 (q, J = 2.4Hz ; 2H),' 3.83 (s, 3H), 3.54 (m, 2H), 2.38 (s, 3H) >( .1 .82 (t, J = 2.4Hz, 3H), 1 .74 - 1 .61 (m, 
2H), 1 .41 (sext, J = 7.5Hz, 2H), 0.96 (t, J = 7.5Hz, 3H). , " , 

Example 2(21 8) ( 

i > , 
8-(3-methyl-2-butylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride 



TLC: Rf 0.36 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.45 (brd, J = 10.2Hz, 1H), 7.11 (dd J = 4.2, 8.4Hz, 1H), 6.89 (d, J = 2.4Hz, 1H), 6.82 (dd, 
J = 2.4, 8.4Hz, 1H), 4.07 (m, 1H), 3.83 (s, 3H), 3.49 (m, 2H), 3.15 (t, J = 6.9Hz, 2H), 2.29 (m, 2H), 2 .28 (s, 3H), 2.20 
and 2.19 (s, total 3H) 5 1 .99 (m, 1 H), 1 .42 and 1 .41 (d, J = 6.6Hz, total 3H), 1 .05 - 1 .14 (m, 6H). 



[0340] 




0CH 3 
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Example 2(219) 



[0341] 



10 



15 



20 



25 




0CH 3 



TLC: Rf 0.36 (hexane : ethyl acetate = 3*1)- 



Example 2(220) 



30 hydrochloride 
[0342] 



razolo[1 ;5-a]pyrimidine,. 



35 



40 



45 



50 




0CH 3 



TLC: Rf 0.36 (hexane : ethyl acetate = 3 ■ 1) ■ 

(m, 3H). 1 80 (m ' 2H) ' 1 44 " 1 58 (m ' 2H >' 1 47 «"d 1 -46 (d, J = 6.6Hz, total 3H), 1 .01 



55 
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Example 2(221) 

8-(2-heptylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-alpyrimidine 
hydrochloride , 

[0343] 




0CH 3 



TLC: Rf 0.43 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 8 7.32 (brd, J = 10.2Hz, 1H), 7.12 and 7.11 (d, J = 8.4Hz, total 1 H), 6.89 (d, J = 2.7Hz, 1H), 
6.82 (dd, J= 2.7, 8.4Hz, 1H), 4.22 (m, 1H), 3.83 (s, 3H), 3.50 (m, 2H), 3.15 (t, J = 6.9Hz, 2H), 2.29 ( m, 2H), 2.28 (s, 
3H), 2.20 and 2.1 9 (s, total 3H), 1 .71 - 1 .81 (m, 2H), 1 .30 - 1 .55 (m, 9H), 0.92 (m, 3H). 

Example 2(222) 

8(1-methoxy-2-propylamino)-2-methyl-3-(2-methyl-4-methoxyphenylV6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride ( . • 

[0344] 




OCH 3 



TLC: Rf 0.30 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.66 (brd, J = 8.4Hz, 1H), 7.11 and 7.10 (d, J = 8.7Hz, total 1H), 6.88 (d, J = 2.7Hz, 1H), 
6.80 (dd, J = 2.7, 8.7Hz, 1H), 4.46 (m, 1H), 3.82 (s, 3H), 3.64 (dd, J = 3.9, 9.9Hz, 1H), 3.42 - 3.58 (m, 3H) ; 3.46 and 
3.45 (s, total 3H), 3.23 (m, 1 H), 3.11 (m, 1H), 2.29 (m, 2H), 2.29 (s, 3H), 2.19 and 2.18 (s, total, 3H), 1 .49 (d, J = 6.6Hz, 
3H). 
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Example 2(223) 
[0345] 




OCKj 



TLC: Rf 0.60 (hexane : ethyl acetate = 2 ■ 1) • 
* NMR (300MHz, CDCI 3 ) : 5 7.33 (brd.U = 10 2Hz 1H) 7 12 and 7 11 m . 

6.82 (dd, J = 2.7, 8.1Hz, 1H), 4.23 (m 1H) 3 83 (s 3H) t la fL V 1*™*' X ° M 1H) ' 6 89 (d ' J = 2 ™ 2 ' 1 H). 
2H), 2.28 (s, 3H), 2.20 and 2 1 9 ,.■ Sa 3^ 1 * t ^ * JS* 315 (t > J = 66H 2 ' 2H ), 2.29 (m 
0.90 (m, 3H). (m ' 2H) ' 1 46 and 1 ;f 5 W J = 6.3Hz, total 3H), 1 .26 - 1 .45 (m, 8H), 

' ■". ■ i 

25 Example 2(224) ; , 

30 [0346] 



35 



40 



45 




0CH s 



TLC: Rf 0.16 (hexane : ethyl acetate = 3 ■ 1) ■ 

(m, 6H), 2.20 ( S . 3H). '■ ' ' 3H) ' 3 24 * -38 ( m i 2H), 3.00 - 2.76 (m, 4H), 2.26 ( S . 3H). 2.24 . 1 .(£ 



55 



140 



EP 1 354 884 A1 

Example 2(225) 

8-((1S, 2S, 3S, 5R)-2, 6, 6-trimethylbicyclo[3.1 .1]-3-heptyl)amino-2-methyl-3-(2-methyl-4-methoxyphenyl)-6 } 
7-dihydro-5H-cydopenta[d]pyrazolo[1,5-a]pyrimidine 1 

[0347] 1 ^ » ' • 




OCH 3 



TLC: Rf 0.25 (hexane : ethyl acetate = 3:1); • 

NMR (300MHz, CDCI 3 ): 8 7.16 (d, J = 8.1Hz, 1 H), 6.85 (d, J = 2.4Hz, IH), 6.78 (dd, J = 8.1 , 2.4Hz, 1H), 6.35 (brd, J 
= 1 0.8Hz, 1 H), 4.31 (m, IH), 3.82 (s, 1 3H), 3.22 - 3.06 (m, 2H), 2.91 (t,.J = 8.1 Hz, 2H), 2.62 - 2.46 (m, 2H), 2.31 (s, 3H), 
2.19 (s, 3H), 2.1 9 - 1 .82 (m,6H),' 1 .29 (s, 3H), 1 .20 (d, J = 6.0Hz, 3H), 1.11-1 .08 (m, 1 H), 1 .09 (s, 3H). 

Example 2(226) 

8-(3-pentylamjno)-2-methyl-3-(2-methyl-4-chlorophenyl)-6, 7-dihydro-5H-cyclopenta [d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride 




Ci 



TLC: Rf 0.41 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 7.38 - 7.32 (m, 2H), 7.26 - 7.10 (m, 2H), 4.04 - 3.90 (m, 1H), 3.60 - 3.30 (m, 2H), 3.13 (t, J 
= 6.6Hz, 2H), 2.39 (s, 3H), 2.35 (s, 3H), 2.28 (quint, J = 6.6Hz, 2H), 1 .92 - 1 .40 (m, 4H), 1 .06 (t, J = 7.2Hz, 6H). 
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Example 2(227) 

[0349] < 



10 



15 



MgCO 

TLC: Rf 0.52 (hexane : ethyl acetate = 1 ■ -n ■ 




. -w. , „ ^riexane : einyi acetate = 1 ■ 1) ■ 

20 S sss '»3^-r 7 ^r fir «* - • - * <«>. - 

1 40 (m, 4H), 1 .05 (t, J = 7.5Hz, 6H). ( " ' 2H) ' 2 43 (S ' 3H) ' 2 29 ^ uint . J = 7 8Hz, 2H), 1 .90 - 

I 



25 



Example 2(228) 



[0350] 

30 



35 



40 





HN 



HQ 



45 



TLC: Rf 0.24 (hexane : ethyl acetate = 3:1)- 
NMR(300MHz,CDCW-5 7 41 ft J-fllHy'ikn 7 q/i -to,., 

(S, 3H>, 3.56 (t, J = 7.1, 2H 3 . 12 ~(t ^ J = 7 . 5 Hz H) 2 43 3^)1 V /of ^ 4 " ^ 1H >» 3 94 
J = 7.5Hz, 6H). ' ; ' ^ (S ' 3H) « 2 36 " 2 20 (m, 2H), 1 .90 - 1 .40 (m, 4H), 1 .05 (t, 



50 



55 
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[0351] 



O 




OCH a 



TLC: Rf 0.46 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.87 (m, 1 H), 7.11 (d. J = 8.7Hz, 1 H), 6.89 (d, J = 2.7Hz, 1 H), 6.82 (dd, J = 2.7, 8.7Hz, 1 H), 
5.37 (s, 2H), 5.19 (m, 2H), 3.83 (s, 3H), 2.90 (m, 1 H), 2.36 (s, 3H), 2.20 (s, 3H), 1 .26 (m, 2H), 0.66 - 0.85 (m, 4H), 0:47 
(m, 4H). 

Example 2(230) 

8-(N-butyl-N-ethylamino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine i( 



TLC: Rf 0.49 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 5 7.1 0 (d, J = 8.7Hz, 1 H), 6.89 (d, J = 2.7Hz, 1 H), 6.82 (dd, J = 2.7, 8.7Hz, 1 H), 5,40 (s, 2H), 
5.23 (S, 2H), 3.85 - 4.00 (m, 4H), 3.83 (s, 3H), 2.29 (s, 3H), 2.19 (s, 3H), 1 .82 (m, 2H), 1 .46 (t, J = 6.9Hz, 3H), 1 .44 (m 
2H), 1.02 (t, J = 6.9Hz, 3H). 



hydrochloride 



[0352] 
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[0353] , 



10 



15 




TLC: Rf 0.54 (hexane : ethyl acetate = 2 • 1) ■ ' 

20 1 00(t,J = 7.2H2,3H). . ; . , ^ : ' m ' ^H), 1.02 (t, J = 7.2Hz, 3H), 

Example 2(232) ' • ' , 

[0354] 



30 



35 




OCH 3 



40 TLC: Rf 0.51 (hexane : ethyl acetate = 2 ■ 1) ■ 



45 



50 



55 
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Example 2(233) 

8-(N-ethyl-N-(4-hydroxybutyi)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-6, 7-dihydro-5H-cyc!openta[d]pyrazolo 
[1,5-a]pyrimidine hydrochloride , 

[0355] 




OCH 3 



TLC: Rf 0.29 (hexane : ethyl acetate = 1:2); 

NMR (300MHz, CDCI 3 ): 8 7.10 (d, J = 8.4Hz, 1H), 6.87 (d, J = 3.0Hz, 1H), 6.79 (dd, J = 3.0, 8.4Hz, 1H), 3.87 - 4.01 
(m, 4H), 3.82 (s, 3H), 3.65 (t, J = 6.0Hz, 2H), 3.38 (t, J = 7.5Hz, 2H), 3.06 (t, J = 7.2Hz, 2H), 2 .27 (s, 3H), 2.24 (m, 
2H), 2.17 (s,3H), 1.86 (m, 2H), 1.61 (m, 2H), 1 .38 (t, J = 7.2Hz, 3H). 

Example 2(234) 

8-bis(2-methoxyethyl)amino-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride t . 

[0356] 

h 3 co^\ nXX ^och 3 




OCH 3 



TLC: Rf 0.35 (hexane : ethyl acetate =1:2); 

NMR (300MHz, CDCl 3 ) : 6 7.33 (d, J = 8.4Hz, 1 H), 7.08 (d, J = 2.4Hz, 1 H), 6.96 (dd, J = 2.4, 8.4Hz, 1 H), 5.40 (m, 1 H), 
5.33 (m, 1H), 5.25 (m, 2H), 4.15 (m, 4H), 3.85 (s, 3H), 3.71 (t, J = 5.1Hz, 4H), 3.35 (s, 6H), 2.35 (s, 3H). 
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Example 2(235) 



1 i ' 



5 \ \ - 

[0357] 



» • i 



>, i • 




HN 




OCH, • 



TLC: Rf 0.36 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCL): 5 7.23 (dd, J = 8 4 2 1Hz1H)7 1?/h i 9iU , iWflM<J , 
Example 2(236) ■ • 

hydro P Sr in0) " 2 "^ 7- d ihydro-5H.yc,opanta [djpyrazolof 1 ,5-a,pyr,mi d ine 

[0358] 



35 



40 



45 




HN 




HC] 
H 3 
OCH 3 



TLC: Rf 0.26 (hexane : ethyl acetate = 31)- 



50 
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Example 2(237) |' 

8-(N-butyl-N-(4-fluorophenyl)methylam 7-dihydro-5H-cyclopenta[d] 
pyrazolo[1 ,5-a]pyrimidinei}ydrochloride » 1 • 

■ ' ' i 

[0359] f ' i 




OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ):,5:7!44 -7.20 (m, 3H), 7.14 - 6.90 (m, 4H), 5.03 (brs, 2H), 3.85 (s, 3H), 3.62 (m, 2H), 3.29 (m, 
2H), 2.96 (m, 2H), 2.37 '(s, 3H), 2.19 (m, 2H), 1.65 (m, 2H); 1.32 (m, 2H), 0.90 (m, 3H). 

Example 2(238) | 

8-(N-butyl-N-(4-fluorophenyl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride 

[0360] 



F 




OCH 3 



TLC: Rf 0.20 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 7.40 - 7.26 (m, 3H), 7.12 (brd, J = 7.8Hz, 2H), 7.09 (d, J = 2.1 Hz, 1H), 6.99 - 6.92 (m, 1 H), 
5.40 (m, 2H), 5.30 - 5.08 (m, 4H), 3.85 (s, 3H), 3.70 (m, 2H), 2.37 (s, 3H), 1.76 (m, 2H), 1.36 (m, 2H), 0 .94 (t, J = 
7.5Hz, 3H). 
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Example 2(239) 

[0361] ' 




OCHs 



TLC: Rf 0.28 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 8 7.29 (m, 2H), 7.18 - 7.04 (m, 3H), 6.89 (d, J = 2.1Hz, 1H), 6.85 - 6.78 (m 1H) 5 23 (m 2H) 
0.84 ft I"]'. 2H) ' 3 (S ' 3H) ' 3 58 <m ' 2H) ' 2 33 < S ' 3H) ' 2 20 <*< 3H >' 171 < m ' 2H >- ' , 2 hS 0.95 - 

Example 2(240) 
[0362] 



HCI 




OCH a 



TLC: Rf 0.26 (hexane : ethyl acetate = 3:1)- 

9oh^TTo^: \ 7 *HIV, : 90 ' 30Hz ' 1H)i 725 ■ 705 (m) and 722 (d > J - 30Hz > ,otai 2H - 698 «. j = 

J - 72Hz 2h\ 1 so 1 Tn r i! I'f 4H ' 3 " 340 (m ' 2H)> 313 (t ' J = 7 2HZ - 2H) ' 2 43 (S ' 3H >< 2 28 <^ nt - 
J - 7.2Hz, 2H), 1 .90 - 1 .40 (m, 4H), 1 .05 (t, J = 7.5Hz, 6H). 
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Example 2(241) 

8-(N-ethyl-N-(2-butyiyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride , 

[0363] 




TLC: Rf 0.37 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.10 (d, J = 8.4Hz, 1 H), 6.89 (d, J = 2.7Hz, 1 H), 6.82 (dd, J = 2.7, 8.4Hz, 1 H), 5.41 (s, 4H), 
4.48 (m. 2H), 4.14 (m, 2H), 3.83 (s, 3H), 2.31 (s, 3H), 2,18 (s, 3H), 1 .90 (t, J = 2.4Hz, 3H), 1 .5 4 (t, J = 7,2Hz, 3H). 

Example 2(242) 

i 

8-(N-propyl-N-(2-butyryl)amlno)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7dihydrofuro[3,4-d]pyrazolp[1 ,5-a] 
pyrimidine hydrochloride ' . 

[0364] 




OCH 3 



TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.10 (d, J = 8.1Hz, 1H), 6.89 (d, J = 2.7Hz, 1H), 6.82 (dd, J = 2.7, 8.1 Hz, 1H), 5.41 (m, 2H), 
5.39 (m, 2H), 5.42 (m, 2H), 3.98 (m, 2H), 3.83 (s, 3H), 2.31 (s, 3H), 2.18 (s, 3H), 1 .94 (m, 2H), 1 . 89 (t, J = 2.7Hz, 3H), 
1.05 (t, J = 7.2Hz, 3H). 
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Example 2(243) 



[0365] 



% » 



dihydro-furo[34-d] 



w 



15 



20 



30 



35 



SCH 3 




OCH a 



TLC: Rf 0.45 (hexane : ethyl acfetate = 2 • 1) • 



2.7Hz, 



3H), 2.20 (s, 3H), 1 .84 (m, 2H), 0.97 (t, J = 7.2Hz," 3H). 
Example 2(244) , 



■ (m, 4H), 3.84 (s, 3H), 3.70 (m, 2H), 2.50 (s, 3H), 2.31 (,,' 



dihydro-furo 



[0366] 



40 



45 



50 



55 




OCH a 



TLC: Rf 0.45 (hexane : ethyl acetate = 2 ■ 1) • 

3. M (8 , 3„,, j lm . 2H) , ,3 2 7 s !3 6 s 5,7 * ■* 6 " - **■ 
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Example 2(245) 

8-(N-benzyl-N-cyclopropylmethyta 7-dihydro-furo[3,4-d]pyrazolo 

[1,5-a]pyrimidine hydrochloride! < ( .. » • * 

, ' i * * * 

. ' ' i 

[0367] 1 1 ! /*W • • 




0CH 3 , 



TLC: Rf 0.47 (hexane : ethyl acetate = 2 : 1 ) ; 

NMR (300MHz, CDCI 3 ) : 5 7.34 - 7.46 (m, 3H), 7.26 - 7.33 (m, 2H), 7.13 (d, J = 8.7Hz, 1H), 6.90 (d, J = 2.7Hz, 1 H), 
6.84 (dd, J = 2.7, 8.7Hz, .1 H), 5.42 (s, 2H), 5.33 (m, 2H), 5.24 (s, 2H), 3.84 (s, 3H), 3.73 (m, 2H), 2.31 (s, 3H), 2.20 (s, 
3H), 1 .24 (m, 1 H), 0.69 (m, 2H), 0.24 (m, 2H). 

Example 2(246) 

8-(N-cyclopropylmethyl-N-(4-tr^ 

7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimldine hydrochloride 

, 1 i 

[0368] 




0CH 3 



TLC: Rf 0.48 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.62 (brd, J = 7.8Hz, 2H), 7.48 (brd, J = 7.8Hz, 2H), 7.34 (brd, J = 8.1 Hz, 1 H), 7.08 (d, J = 
2.4Hz, 1H), 6.90 - 6.88 (m, 1H), 5.19 (brs, 2H), 3.85 (s, 3H), 3.54 (m, 2H), 3.36 - 3.14 (m, 2H), 3.14 - 2.98 (m, 2H), 
2.36 (s, 3H), 2.22 (m, 2H), 1 .12 - 0.98 (m, 1H), 0.64 - 0.52 (m, 2H), 0.18 - 0.08 (m, 2H). 
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Example 2(247) 

7-dihydro-f uro[3,4-d]pyrazolo[1 ,5-alpyrimidine hydrochloride meinoxypnenyi) 5, , 

[0369] ' 



10 



15 



20 



25 



35 



IICI 




OCH a 



TLC: Rf 0.42 (hexane : ethyl acetate = 2:1); 
NMR (300MHz, CDCI 3 ): 5 7.65 (brd, J = 7.5Hz, 2H), 7.49 (brd, J = 7 5Hz 2H) 7 33 fd J - 8 4H 7 1HI 7 nfl M ' , 

3 <> Example 2(248) ' V| 

7-dihydro-f uro[3,4-d]pyrazolo[1 ,5-a]pyrimidine hydrochloride ypnenyij o, 



[0370] 



40 



45 



50 




TLC: Rf 0.42 (hexane : ethyl acetate = 2 *1)- 

ST^J 0 ^ £ t 7 8HZ ' 2H)> 7 49 (d ' J - 7 8HZ - 2H >' 712 < d ' J = 1H). 6.90 (d, J = 2 7Hz 

55 o^o f J « = 4> 2 7HZl 1 H)l 5 42 (m " 2H) ' 5 38 (s - 2H >- 5 27 <«■ 2H ). 3-83 (s, 3H), 3 61 (m 2H) 2 30 (s 3m 
K 2.19 (s,3H), 1.15 (m,1H), 0.74- 0.66 (m, 2H), 0.26- 0.18 (m, 2H). 
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Example 2(249) '« ■ 

8-(N«propyl-N-(4-cyanophenyL)iViethylami™^^ 7-dihydro-furo[3,4-d] 

pyrazolo[1 ,5-a]pyrimidine hydrochloride } 1 1 

i 1 -tit 

[0371] ' » 




OCH 3 , 



TLC: Rf 0.29 (hexane: ethyl acetate = 2 :1) ; 

NMR (300MHz, CDCI 3 ): 5,7,66 (brd, J = 7.8Hz, 2H), 7.49 (brd, J = 7.8Hz, 2H), 7.15 (d, J = 8.4Hz, 1H), 6.88 (d, J = 
2.7Hz, 1 H), 6,81 (dd, J - 8.4, 2.7Hz, 1 H), 5.15 (brs, 2H), 5.09 (bra, 2H), 5.01 (bra, 2H), 3.83 (s, 3H), 3.37 (m, 2H), 2.33 
(s,3H), 2.18 (s, 3H), 1 .74 - 1 .60 (m, 2H), 0.91 (t, J = 6.9Hz, 3H). 

Example 2(250) 

8-(N-cyclopropyl-N-(4-fluorbphenyl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0372] 




OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 5 7.32 (d, J = 8.4Hz, 1H), 7.16 - 7.07 (m, 3H), 7.02 - 6.94 (m 2H), 6.92 (dd, J = 8.4, 3.0Hz, 
1H), 5.20 (s, 2H), 5.18 (s, 2H), 4.94 (s, 2H), 3.84 (s, 3H), 2.56 (m, 1 H), 2.41 (s, 3H), 0.89 - 0.79 (m, 4H). 
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Example 2(251) 
[0373] 



10 



15 



20 




OCH 3 



TLC: Rf 0.44 (hexane : ethyl acetate = 2 ■ 1) • 

1H), 5.28 - 5.18 (m, 4H), 5.00 (., 2H), 3.83 (s, 3H), 2.60 (m, 1H), 2.38 (s, 3H), 2.18 (s, 3H), 0.90 . 0.£ 
Example 2(252) 



J = 8.4, 2.7Hz, - 
80 (m, 4H) ; 



30 



[0374] 



35 



40 



45 




OCH 3 



50 



TLC: Rf 0.49 (hexane ; ethyl acetate = 2"l)- 

NMR i (300MHz, CDCI 3 ) : 8 7.36 - 7.29 (m, 2H), 7.15 - 7.05 (m, 3H), 6.90 (d, J = 2 7Hz 1 H) 6 84 (dd J - 8 1 2 7H 7 

-^s^tssr 3 64 3H) ' 3 62,m ' * Hh2 32 * »* 2 20 " * ~ 



55 
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Example 2(253) 

8-(N-propyl-N-(2-methoxyethyl)amino)-2*methyl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride , 



TLC: Rf 0.35 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.34 (d, J = 8.7Hz, 1 H), 7.08 (d, J = 2.4Hz, 1 H) } 6.97 (dd, J = 8.7, 2.4Hz, 1 H), 5.48 (d, J = 
16.8Hz, 1H), 5.36 (d, J = 16.8Hz, 1H), 5.23 (s, 2H), 4.38 - 4.22 (m, 2H), 3.85 (s, 3H), 3.78 - 3.66 (m, 4H), 3.34 (s, 3H), 
2.35 (s, 3H), 1 .81 (sext, J = 7.5Hz, 2H), 1 .01 (t, J = 7.5Hz, 3H). 

Example 2(254) 

8-(N-propyl-N-(2-methoxyethyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo 
[1 ,5-a]pyrimidine hydrochloride 



TLC: Rf 0.33 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 1 (d, J = 8.4Hz, 1 H), 6.89 (d, J = 2.4Hz, 1 H), 6.83 (dd, J = 8.4, 2.4Hz, 1 H) 5.41 (s, 2H), 
5.22 (S, 2H), 4.30 (m, 2H), 3.83 (s, 3H), 3.80 - 3.60 (m, 4H), 3.34 (s, 3H), 2.30 (s, 3H), 2.19 (s, 3H), 1.81 (sext, J = 
7.5Hz, 2H), 1.01 (t, J=7.5HZ,3H). 



[0375] 




OCHj 



[0376] 
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Example 2(255) 

hydr2 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine 
[0377] 




TLC: Rf 0.45 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 8 7.65 (s, 1 H), 7.57 (d. J = 7.8Hz, 1 H), 7.34 (d. J = 7.8Hz, 1 H) 7 24 - 7 08 (m 1 H) 4 06 
4H) 8 roeZttX' 6H) 72HZ ' 2H) : 0 ' J " 7 ** 2H >' 240 <"> - (s) tota. 7 8H 8 S^'o ^ 

1 ' 1 

Example 2(256) 1 , 

8-(N-propyl-^ 7-dihydro-5H*yclopentardl 
pyrazolofl^-ajpyrimidine hydrochloride ^lopeniaiaj 

[0378] 



H 3 CO 




TLC: Rf 0.46 (hexane : ethyl acetate = 2:1); 

NMF I (300MHz, CDCI 3 ) : S 7.34 (brd, J = 8.4Hz, 1H), 7.08 (d, J = 2.4Hz, 1H), 6.99 - 6.91 (m, 1H), 4 20 (m 2H) 3 85 
2H) 0^6 (t J 1 ! 7 2 5Hz 3 S!"' ^ 3 " **° **° ^ ^ ^ ^' ^ ^ 2 24 «"> ^ " 
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Example 2(257) I. 

8-(N-ethyi-N-(4-methylthiophenyi)methylamino)^ 7-dihydro-5H-cyclopenta 
[d]pyrazolo[1,5-a]pyrimidine hydrochloride ( 1 . 

[0379] 1 ';*w » 




OCH 3 



TLC: Rf 0.42 (hexane : ethyl acetate = 2 : '1) ; 

NMR (300MHz, CDCI 3 ) : 8 7.40 - 7.30 (m, 1H), 7.30 - 7.16 (m, 4H), 7.08 (d, J = 2.4Hz, 1H), 6.99 - 6.92 (m, 1H), 5.11 
(brs, 2H), 3.85 (s, 3H), 3,78 (m, 2H), 3.42 (m, 2H), 3.00 (m, 2H), 2.50 (s, 3H), 2.35 (s, 3H), 2.21 (m, 2H), 1 .34 (m, 3H). 

Example 2(258) 

i.i . 
8-(N-ethyl-N-(4-methylthjophenyl)methylamjno)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5 > 7-dihydro-furo[3,4-d] 

pyrazolo[1 ,5-a]pyrimidine Hydrochloride 
[0380] 



SCH 3 




OCH 3 



TLC: Rf 0.35 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.35 (d, J = 8.7Hz, 1H), 7.28 (brd, J = 8.1Hz, 2H), 7.21 (brd, J = 8.1Hz, 2H), 7.09 (d, J = 
2.7Hz, 1H), 6.97 (dd, J = 8.7, 2,7Hz, 1H), 5.48 - 5.27 (m, 2H), 5.27 - 5.06 (m, 4H), 3.85 (s, 3H), 3.88 - 3.78 (m, 2H), 
2.50 (s, 3H), 2.36 (s, 3H), 1 .42 (t, J = 6.9Hz, 3H). 
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Example 2(259) 

[0381] i 



10 



SCH, 



15 



20 



35 



40 



45 




OCH 3 



TLC:Rf 0.40 (hexane: ethyl acetate = 2 -1)- ' 
Example 2(260) 



[0382] 




HN ^ 




HO 



SCH, 



TLC: Rf 0.46 (hexane : ethyl acetate = 3 ■ 1) • 

(m. 4H), 1 05 (t, J , 6H) " : 2K |S ' 3H) ' 2 49 fe 3H »' 230 <'*«. J " 2H). tM-IM 



55 
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Example 2(261) 

8-(N-butyl-N-(2-methoxyethyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-^ 7-dihydro-furo[3,4-d]pyrazoio[1 ,5-a] 
pyrimidine hydrochloride , 

[0383] 




TLC: Rf 0.61 (hexane : ethyl acetate = 1:2); 

NMR (300MHz, CDCI 3 ) : 5 7.11 (d, J = 8.4Hz, 1 H), 6.89 (d, J = 2.4Hz, 1 H), 6.82 (dd, J = 8.4, 2.4Hz, 1 H),5.40 (s, 2H), 
5.22 (s, 2H), 4.29 (m, 2H), 3.83 (s, 3H), 3.78 (m, 2H), 3.72 (t, J = 5.1 Hz, 2H), 3.34 (s, 3H), 2.3 0 (s, 3H), 2.1 9 (s, 3H), 
1 .77 (quintet, J = 7.5Hz, 2H), 1 .42 (slxtet, J = 7.5Hz, 2H), 1 .00 (t, J = 7.5Hz, 3H). 

Example 2(262) 

8-(3-pentylamino)-2-methyl-3-(4-dimethylaminophenyl)-6, 7-dihydro-5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 
hydrochloride • 

[0384] 




N(CHa) 2 



TLC: Rf 0.57 (hexane : ethyl acetate = 1 : 1) ; 

NMR (300MHz, CDCI 3 ): 5 7.72 (d, J = 7.8Hz, 2H), 7.60 - 7.40 (m, 2H), 6.88 - 6.75 (m, 1 H) f 3.98 - 3.85 (m, 1 H), 3.35 - 
3.25 (m, 2H), 3.15 - 3.05 (m) and 3.13 (s) total 8H, 2.52 (s, 3H), 2.25 (quint, J = 7.8Hz, 2H), 1 .85 - 1 .60 (m, 4H), 1 .03 
(t, J = 7.5Hz, 6H). 
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Example 2(263) 



[0385] 



TO 



75 




OCH 3 



20 NMR (300MHz, CDCU): 6 7:15 (cl J±84H7im k rp /h i ^ 

5.04 (s, 2H), 3.83 (s, 3H), 3.69 - 3 63 S 2 33 3 X 2 = 18 JTLi ^ £V = ^ ™ l ^ < S ' 2H > 
(t, J = 7.5H 2 . 3H), 0.56 (m, 2H).' 0.20 (m! 2H .' ' } ' ( *. 1 70 (SIXt ' J ° 75HZ ' 2H) ' 1 07 1 H >- °-« 



25 



Example 2(264) 



pyrazolo[1 ,5-a]pyrimidine 
[0386] 



enyl)-5, 7-dihydro-furo[3,4-d] 



30 



35 



40 



45 




OCR. 



TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 



50 



1 .66 (m, 2H), 0.94 (t, J = 7.2Hz, 3H). ( ,f ( ' 2H)l 2 ' 41 (s ' 3H >' 2 23 < s > 3 H), 



55 
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Example 2(265) 

8-(N-propyl-N-(5-methylfuran-2-yl)methylam^ 7-dihydro-furo[3i4-d] 
pyrazolo[1,5-a]pyrimidine , 

[0387] 




OCH a 



TLC: Rf 0.49 (hexane : ethyl acetate = 2 : 1) ; 

NMR (300MHz, CDCI 3 ) : § 7.18 (d, J - 8.1Hz, 1H), 6.88 (d, J = 2.4Hz, 1H), 6.81 (d, J = 2.4, 8.1Hz, 1H), 6.01 (d, J = 
3.0Hz, 1 H), 5.86 (m, 1 H), 5.07 (s, 2H), 4.91 (s, 2H), 4.88 (s, 2H), 3.83 (s, 3H), 3.25 (m, 2H), 2.37 (s, 3H), 2.22 (s, 3H), 
2.18 (s, 3H), 1 .67 (m, 2H), 0.94 (t, J = 7.5Hz, 3H). 

Example 2(266) " 

8-(N-cyclopropylmethyl-N-(2-methoxyethyl)amino)-2-methyl-3-(2-methyl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d] 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0388] 




OCH 3 



TLC: Rf 0.29 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 5 7.1 6 (d, J = 8.1 Hz, 1 H), 6.86 (d, J = 2.4Hz, 1 H), 6.80 (dd, J = 8.1 , 2.4Hz, 1 H), 5.25 (s, 2H), 
4.90 (s, 2H), 4.05 (t, J = 5.4Hz, 2H), 3.83 (s, 3H), 3.56 (t, J = 5.4Hz, 2H), 3.48 (d, J = 6.9 H z, 2H), 3.29 (s, 3H), 2.34 
(s, 3H), 2.1 7 (s, 3H), 1 .04 (m, 1 H), 0.56 (m, 2H), 0.22 (m, 2H). 
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Example 2(267) 



ro-furo 



[0389] 



OCF 3 



70 



/5 



20 




CH a i 



0CH a 



TLC: Rf 0.51 (hexane : ethyl acetate = 2 : 1) 



25 2s 

(s 



NMR (300MHz, CDCI 3 ): 5 7.36'(brd J = 8 1H? ?m 1 1ft /hr* . ohl.' ~. ,'v ' 



Example 2(268) 
[0390] 

35 ' 



40 



45 



50 



55 




TLC: Rf 0.53 (hexane : ethyl acetate = 2 • 1) ■ 
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Example 2(269) 



^ • h » h - h .„ v h-6 7-dihy0ro-5H-cyc| , openta[d]pyra2olo[1,5-a]pyrimidin e 

8.(3- P entylamino).2-methyl-3 1 (2K : hloro^-methylth,o P henyl)-6,7dihy0ro cy p 

hydrochloride " , . '• ■■ . t i / ( ' 



5 

[0391] 



ii i 



to H |f ' -HCI 



M -0 



1 I 



f5 



SCH, 

i ' , 

20 TIC Bl 0.64 (hexane : eUiyl : '> • 24 (m , 2H >/3.99 (n,,1H), 3.66-3.35 |m, 2H), 3.13 (I, J - 7.5Hz, 



Example 2(270) 

25 



Example 2(Z/u) ■ , , 

pyrazolo[1 ,5-a]pyrimidine hydrochloride 



30 



35 



[0392] ^ , H 




40 



0CH 3 



TLC- Rf 0 52 (hexane : ethyl acetate = 2:1); m 6 81 (dd j = 8 .1 , 27Hz, 1H), 5.37 (s, 2H), 

2H), 0.36 (m, 2H). 



50 



55 
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Example 2(271) 



enyl)-5, 7-dihydro-furo[3,4-d]Ryrazolo 



[0393] 



w 



15 



25 



30 



35 



40 




20 TLC: Rf 0.29 (hexane : ethyl acetate = 2 ■ 1 ) ■ 
Example 2(272) 



OCH, 



Example 2(272) 

^ 



H a CO 




0CH3 



TLC: Rf 0.39 (hexane : ethyl acetate = 2 ■ 1) • 



50 



55 
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Example 2(273) i 
8-(N-(2-methoxyethyl)-N.(2-butynyl)am.no)-2-methyl-3 (2 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0395] 



10 



15 




OCH s 



on ti r- Rf 0 44 (hexane : ethyl acetate = 2:1); 'j = 8 4 2 jHz, 1H), 4.53 (m, 2H), 

(quint, J = 7.2Hz, 2H), 1 .86 (t, J = 2.4Hz, 3H). , 

[d]pyrazolo[1,5-a]pyrimldine 
30 [0396] 



35 



40 



45 



50 




OCH 3 



ti r- Rf 0 53 fhexane : ethyl acetate = 2:1); (dd j 2 7, 8.4Hz, 1H), 5.99 (d, J = 



55 
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15 



20 
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Example 2(275) 



7-dihydro-5H-cyclopenta[d]pyra2olc 



[0397] 



K i . 



30 




OCH 3 



TLC: Rf 0.49 (hexane : ethyl acetate L 2 ■ 1 ) ■ 

NMR (300MHz, CDCU ■ 5 7 4? 7 on ■/«" Vu\ ™. 
^ W J=14.7Hz, 1H),4 * U i^^^^/^ - 2H>".7-~ J- S>«z. 1H), 7.00 - 6.94 (m 1H) 539 

25 3H), 2.21 <m, 2H), 1.20 - 0.92 (m, 4H) ' ' 870 " 3 32 K 2H) ' 312 < m ' 2 ">. 2-96 (m, 1H), 2 37 fs 

Example 2(276) ' 
8-(N-benzyl-N-cyclopropylamino)-2-methvl-3-^- C hlnrn a ^ 

pyrlmidlne hydrochloride ,, , I V ( c ^ro-4-methoxyphenyl)-5, 7-dihydro -furop^djpyrazolofl ,5- 

[0398] 



-a] 



35 



40 



45 




OCR, 



TLC: Rf 0.42 (hexane : ethyl acetate = 2 ■ 1) ■ 



55 



166 



EP 1 354 884 A1 



Example 2(277) . < , 

pyrimidine hydrochloride \ , 'i 



5 



to 



[0399] 



15 




20 



OCH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 2 : i) ; ■ ' _ { 2H)> 6>88 (dj j = 2 .7Hz, 1H) 



25 6.82 (dd, J = 

2.18 (s,3H), 0.92- 0.78 (m, 4H). 



Example 2(278) , . 

pyrazolo[1 ,5-a]pyrimidine hydrochloride 



[0400] 



35 



40 




OCH 3 



45 



TLC- Rf 0.30 (hexane : ethyl acetate = 2:1); m fi g4 (dd j = 8 . 4> 2 .4Hz, 1 H), 5.30 (m) and 

0.36 (m, 2H). 



50 



55 
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10 
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Example 2(279) 



[0401] 




HCI 



OCH, 



20 TLC: Rf 0.33 (hexane : ethyl acetate = 2 ■ 1) • 

55 Example 2(280) 
[0402] 

30 



35 



40 



45 




TLC: Rf 0.61 (hexane : ethyl acetate = 2 • 1) ■ 



NMR (300MHz, CDCI 3 ): 8 7.65 (d J-2lH7im 7^ . 
= 10«, 1H), 3.81 (J 1H ), 3.2 i"j -Si^i^£* J J 2 7 1 B 8 H 1H ;- 1H J' 7 28 J = B1HZ, 1H), 6.23 (br d, J 
(m, 4H), 1.01 (t, J = 7.5Hz, 6H). ° P ' J = 7 BHz " 2H >' 2 34 < s - 3H), 2.1 5 (m, 2H), 1.60 - 1.82 



50 



55 
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Example 2(281) 

8-(3-pentylamino)-2-methyl-3^2, 5-dichloro-4-mettooxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine f 1 ' 

[0403] 1 '.^ « 



75 




0CH 3 



20 1 

TLC: Rf 0.65 (hexane : ethyl acetate = 2 : 1) ; ' , • 

NMR (300MHz, CDCI 3 ): 8 7.40 (s, 1 H), 7.06 (s, 1 H), 6.22 (br d, J = 1 0.5Hz, 1 H), 3.92 (s, 3H), 3.81 (m, 1 H), 3.08 (t, J 
= 6.9Hz, 2H), 2.91 (t, J = 7.8Hz, 1H), 2.33* (s, 3H), 2.15 (m, 2H), 1.58 - 1.82 (m, 4H), 1.01 (t, J = 7.5Hz, 6H). 

25 Example 2(2B2) , ; 

8-(3-pentylamino)-2-methyl-3-(2, 5-dichloro-4-methoxyphenyl)-5, 7<Jihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 

[0404] 

30 »fr * 



35 



40 




TLC: Rf 0.61 (hexane : ethyl acetate = 2:1); 
45 NMR (300MHz, CDCI 3 ) : 6 7.39 (s, 1 H), 7.07 (s, 1 H), 6.34 (br d, J = 1 0.5Hz, 1 H), 5.29 (m, 2H), 4.93 (m, 2H), 3.93 (s, 
3H), 3.24 (m, 1 H), 2.36 (s, 3H), 1 .67 - 1 .84 (m, 4H), 1 .02 (t, J = 7.2Hz, 6H). 



50 



55 
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Example 2(283) 



ro-furo[3,4-d] 



[0405J 



10 



15 



20 




OCH a 



TLC: Rf 0.26 (hexane : ethyl acetate = 2 ■ 1) • 

1 H).M1 (dd, J = 8.7, 2.7Hz, 1 H), 5.27 (s, 2H), 5.25 (s, 2H), 4.93 (s, 2H),3.84 (s, 3H), 



30 



35 



4H) 

Example 2(284) 
[0406] 



8.7Hz, 1H), 7.08 (d, J = 2.7Hz, 
2.58 (m,1H),2.40 (s,3H),0.84 



dihydro-furo[3,4-d] 



40 



45 



50 



55 




OCH 3 



TLC: Rf 0.24 (hexane : ethyl acetate = 2 ■ 1) ■ 

3H), 2.1 7 (s, 3H), 0.84 (m, 4H). ( ' 91 (S ' 2H) ' 3 83 < s ' 3H >. 2 5 8 (m. 1 H), 2.36 (s, 
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Example 2(285) 

8-dibutylamino-2-methyl-3-(2-chloro-4- 
hydrochloride 

[0407] 



.methoxy P heny.)-6, 7-dihydro-5H-cyc.openta[d] pyrazoloU ,5-a]pyrimidine 



10 



15 




OCH 3 



20 TLC:Rf 0.66 (hexane : ethyl acetate ,.2:1); j_ 2 1Hz 1H), 6.94 (dd, J = 8.4, 2.1Hz, 1H), 3.84 (s and 

1 .36 (sixt, J = 7.5Hz, 2H), 0.95 (t, J = 7.5Hz, 6H). 
25 Example 2(286) 

hydrochloride 
30 [0408] 



35 



40 



OCH, 



TLC: Rl 0.63 (hexane : ethyl acetate = 2:1) ; £ 4Hz 1H) 6J3 (dd , j = 8.4, 2.4Hz, 1H), 5.43 (s, 2H), 

- SK^^^^S 3H 4 ,, 1- U. J - 4H,, ,, 2 «. M . , - 7« 

4H), 1.00 (t, J = 7.5Hz, 6H). 



50 



55 
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Example 2(287) 

i 

[0409] ! 



dihydro-5H-cyclopenta[clJpyra20lo[1 t 5-a] 



'Ah j 



10 



75 




OCH, , 



TLC: Rf 0.26 (hexane : ethyl acetate = 2 • 1) • 

ZSXKiZSZKEZ'Wi:*; » «* « w J ■ 9 °' 2 '"»■ - * - 

(quint, J = 7.2Hz, 2H). ' 1 ' } ' 5 (m ' 1 H) ' 3 31 < s < 6H >' 3 °5 ft J = 7.2Hz, 2H), 2.34 (s, 3H), 2.22 



25 



Example 2(288) 



dihydro-furo[3,4-d]pyrazolo 



30 



[041 0J 



35 



40 




OCH 3 



TLC: Rf 0.49 (hexane : ethyl acetate = 2 • 1) ■ 

l M T™"t c °? 3 2l 7 ; 31 < d *. J = 7 - 8H *> 1 h). 7.07 (d, j =2.1 



45 



50 



55 
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■' , I- 

Example 2(289) ' , 

[1,5-a]pyrimidinehydrochlpnde : \ , ^ i ■ , . ■ 

[0411] 



10 



.» 



15 




OCH 3 



20 



TLC: Rf 0.50 (hexane: ethyl aceta te = 2 : 1 ) ; _ 5 31 (rTlj 2H) , 3 .99 (m, 2H), 3.83 (s 

Example 2(290) "', 

pyrazolo[1 ,5-a]pyrimidirle hydrochloride 
[0412] 

30 * • 



25 



35 



40 



45 




OCHy 



TLC: Rf 0.51 (hexane : ethyl acetate = 2 .1) ; 2 4Hz 1H) 6>89 (dd, J =8.4, 2.4Hz, 1H). 3.84 (s, 3H), 

N«B« T ™ ■«* <*tr~r: ™. 236 „. SH,,,13 „«, J - "HZ, «. 1- 
"Ji q 7 2H, 3H,;, 03 (rn, 1H), 0.50 (m. 2H), 0.15 (m, 2H). 



50 



55 
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Example 2(291) 



cyclopentaldjpyrazolofl ,5-aJpyrimidine hydrochloride " 3 < 2 ^^ 
[0413] 



m ethoxyphenyl)-6, 7-dihydro-5H- 



10 



15 



20 



25 



40 



45 



50 




OCH 3 



TLC: Rf 0.29 (hexane : ethyl acetate = 2 ■ 1 ) ■ 
NMR (300MHz, DMSO-d^ ^ 77fi/ 

™2 - 6. 96 , m ; iH ) TlJt 2H 3 82 Koel 4 "if <£ ^ W J = ^ ^ 

0.70 (m, 2H), 0.61 (m, 2H) ' ' >' ° 6 (m ' 2H) ' 294 " 2 78 3H), 2.25 (s, 3H), 2, 



1H), 7,16 (m, 1H), 
05 (m, 2H), 0.79 - i 



Example 2(292) 
[0414] 

35 




55 



TLC: Rf 0.37 (hexane : ethyl acetate = 2 ■ 1) • 

2H), MS ■ >.02, m , ,H), 0.70 -Via t^^M^ 3 " 8<m ' 2 "'' 3 ,0 2H >. « 3 ,s, 3H). 2.k ( m, 
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Example 2(293) 



8-(N-cyclopropylmethyl-N-(4-cyanophenyl)mel 
[3,4-d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0415] 



; thylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-5,7-dihydro-furo 



10 



15 




20 



OCH, 



TLC: Rf 0.21 (hexane : ethyl acetate = 2:1 ) ; ,_ 81Hz 2 H), 7.31 (d. J = 8.7Hz, 1H), 7.08 (d, J = 2.4Hz, | 

(m,1H); 0.68 - 0.56 (m, 2H), 0.18-0.10 (m, 2H). 

I • ,'1 ■ 

Example 2(294) 

[3,4-d]pyrazolo[1 ,5-a]pyrimidine hydrochloride 
[0416] 

35 



40 



45 



9~ 



OCH 3 



50 



55 



TLC: Rf 0.37 (hexane: ethyl acetate = 2 : 1) ; 2 H), 7.15 (d, J = 8.1Hz, 1H), 6.88 (d, J = 2.4Hz, 

i 3 83 is ' ■* 341 * J • 6 - 6H2, m 2,34 

!, 3H) 2 .8 is 3H), i .02 (m, «H), 0.60 - 0.52 (m. 2H), 0.12-0.06 (m, 2H). 
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Example 2(295) 

[0417] ■ ' 



10 



15 



20 




OCH, 



TLC: Rf 0.48 (hexane : ethyl acetate = 2 • 1) ■ 

zr« ^v^^^^a^if^ « j ■ — « <«■ 3 * 

« (s, 3H), 1 .64 (m, 2H), 0:90 <t, J , 7.5H; 3 H) ' ' >' M 3H> ' 3M <*' 3H >• 3 32 2"). "1 

Example 2(296) 

7 JA I" 



»0> 



methoxyphenyl)-5, 7-dihydro-furo[3,4-d] 



[0418] 



35 



40 



45 




TLC: Rf 0.50 (hexane : ethyl acetate = 21)- 

(m. 2H), 0.92 „, J = 7.5Hz, 3H). ' ' ,S ' ^ 3 " <S ' 3H) ' 3 27 *»■ 2H >. 2 " SH). 2.42 (.. 3H|, i .64 



55 
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Example 2(297) 

8-(NWN-cyc.opropy.me»hy>amino)^ 
pyrazolo[1 ,5-a]pyrimidine hydrochloride 

[0419] 



10 



15 




OCH* 



25 



Example 2(298) 

8 ,N-buty,-N-cyc>opropy. m ethy,a m M^^ 
[1,5-a]pyrimidine hydrochloride 



30 



[0420] 



35 




40 



0CH 3 



TLC: Rf 0.40 (hexane : ethyl acetate = 2:1) i 1 - 2 1Hz 1H) 6 93 (dd, J =8.4, 2.1Hz, 1H), 5.25 (s, 2H), 

. isjsrsss,' " * « - * « « * u 5 = 7 * 2H) ' 1 39 ,8M ' J = 7 ' 2Hi 

2H), 1.10 (m, 1H), 0.96 (t, J = 7.2Hz, 3H), 0.62 (m, 2H). 0.25 (m, 2H). 



50 



55 



177 



EP 1 354 884 A1 

Example 2(299) 
[0421] 



f • i 



to 



75 



25 



30 




OCH a 



TLC: Rf 0.45 (hexane : ethyl acetate = 21)- 

2H), 1.09 (m. 1 H). 0.90 (,, J . rSfc.'aH). 0.60 fa, fS ' " (S ""' ' _ ' ^ 

Example 2(300) 1 •', ' ' * 

[0422] . 



35 



40 



45 



50 




0CH 3 



TLC: Rf 0.48 (hexane : ethyl acetate = 2 • 1) ■ 

;* «* « « s,„, 

(m, 2H>, 2.37 ft OH), 2.1 9 ft. 3H). 1 .« , m 2H) 0 9,' (, ), 72H J 3^ *' ^ "' ^ ^ 3H) ' 3 31 



55 
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Example 2(301) 

8-(N-propyl-N-(5-methylthiophe>i-2-yl)methylam 7-dihydro-furo[3,4-d] 

pyrazolo[1 ,5-a]pyrimidine \ ■ 1 > 

'i 1 • • 

. . ' i . ■ ' | 

[0423] ' » ' 




OCH 3 



TLC: Rf 0.47 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 8,7 ; 18 (d, J = 8.4Hz, 1H), 6.88 (d, J = 3.0Hz, 1H), 6.81 (dd, J = 3.0, 8.4Hz, 1H), 6.65 (d, J = 
3.3Hz, 1 H), 6.65 (m, 1 H), 5.11 (a, 4H), 4.88 (s, 2H), 3.83 (s, 3H), 3.27 (m, 2H), 2.43 (s, 3H), 2. 38 (s, 3H), 2.1 9 (s, 3H), 
1 .65 (m, 2H), 0.92 (t, J = 7.5Hz, 3H). 

Example 2(302) i 

8-(3-pentylamino)-2-methyl-3-(2-chloro-4-ethoxycarbonylphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a] 
pyrimidine hydrochloride 

[0424] • 




TLC: Rf 0.56 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 8 8.21 (d, J = 1 .5Hz, 1 H), 8.08 (dd, J = 1 .5, 7.8Hz, 1 H), 7.56 (d, J = 7.8Hz, 1 H), 7.30 (brd, J 
= 10.8Hz, 1H), 4.38 (q, J = 6.9Hz, 2H), 4.00 (m, 1H), 3.34 - 3.64 (m, 2H), 3.15 (t, J = 6.9Hz, 2H), 2.35 (s, 3H), 2.31 
(m, 2H), 1 ,65 - 1 .96 (m, 4H), 1 .41 (t, J = 6.9Hz, 3H), 1 .07 (t, J = 7.5Hz, 3H), 1 .06 (t, J = 7.5Hz, 3H). 
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Example 2(303) 



-ajpyrimidine hydrochloride 

[0425] 



10 



15 



20 




OCH 3 



TLC: Rf 0.52 (hexane : ethyl acetate = 2 • 1) ■ 

Example 2(304) 1 
[0426] 



35 



40 



45 




OCH 3 



TLC: Rf 0.45 (hexane : ethyl acetate = 2 ■ 1) ■ 
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Example 2(305) 



8-(N-propyl-N-(2-fluorophenyl)methylamino)-2-m^ -5, 7-dihydro-furo[3,4-d] 

pyrazolo[1 ,5-a]pyrimidine hydrochloride , 



[0427] 




TLC: Rf 0.55 (hexane : ethyl acetate = 2:1); , 

NMR (300MHz, CDCI 3 ): 6 7.36-7.26 (m, 1 H), 7.1 6 (d, J = 8.7Hz, 1 H), 7.09 - 6.96 (m, 3H), 6.88 (d, J = 2.7Hz, 1 H), 6.82 
(dd, J = 8.7, 2.7Hz, 1H), 5.13 (s, 2H), 5.03 (s, 2H), 5.02 (s, 2H), 3.83 (s, 3H), 3.41 (m, 2H), 2.35 (s, 3H), 2.19 (s, 3H), 
1 .69 (sext, J = 7.2Hz, 2H), 0.92 (t, J = 7.2Hz, 3H). 

Example 2(306) ' 

8-(N-propyl-N-(5-methylthiophen-2^yl)methylamino)-2-methyl-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H- 
cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 



TLC: Rf 0.57 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.32 (d, J = 8.4Hz, 1H), 7.06 (d, J = 2.7Hz, 1H), 6.89 (dd, J = 2.7, 8.4Hz, 1H), 6.64 (d, J = 
3.3Hz, 1H), 6.54 (m, 1H), 4.96 (s, 2H), 3.84 (s ; 3H), 3.38 (m, 2H), 2.90 (t, J = 7.5Hz, 2H), 2.86 (t, J = 7.2Hz, 2H), 2.43 
(s, 3H), 2.40 (s, 3H), 2.08 (m, 2H), 1 .61 (m, 2H), 0.90 (t, J = 7.5Hz, 3H). 



[0428] 




OCH 3 
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Example 2(307) 

[0429J ' '! • . 



dihydro-5H-cyclopenta[d] 





OCH 3 



TLC: Rf 0.53 (hexane : ethyl acetate = 3 • 1) • 
Example 2(308) , : 

pylS N ' PrOPylamin0) ' 2 ' me,hyl ' 3 " (2 " Chl0r °- 4 - met ^ 



5H-cyclopenta[d]pyrazolo[1 ,5-a] 



[0430] 



35 



40 



45 




OCH 3 



TLC: Rf 0.58 (hexane : ethyl acetate = 2 ■ 1) • 

1 ■ 1 7 (t, J = 6.9Hz, J*,! 0.90 (t, J . £«" 3HI "° " * ""' 2H »' ' 64 ' ' I™. 2H), 



50 



55 
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•' I, 
Example 2(309) i 

e.,N..*»,.N. P ,op,i m i^^ 

5 [0431] . ' , ' 



I, I 



10 



15 




TLC.Rf 0.55 (hexane : ethyl acetate = 2^1) , 1H ), 6.80 (dd, J = 8.7, 2.7Hz, 1H), 5.20 (s, 2H), 

1.23 (t, J = 7.2HZ, 3H), 0.93 (t, J = 7.2Hz, 3H). , 
Example 2(310) ■', 
25 8 -(N-ethy,N- P ^ 

[0432] 



30 



35 



CH 3 




OCH 3 



40 



45 



TLC: Rf 0.51 (hexane : ethyl acetate = 2 : 1) ; 7H 1H) 5 19 (s 2 H), 

7.2Hz, 3H),0.93 (t, J = 7.2Hz, 3H). 



50 



55 
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Example 2(311) 
5 [0433] 



10 



15 




20 TLC: Rf 0.53 (methylene chloride : ethyl acetate = 1 0 ■ 1 ) • 

(m, 4H), , .4 „. J ? .' S h z . 6 h! ' ' 2H> ' 2 36 <S ' 3H| ' 2 22 • 2 10 2H >. • i-» 

'I 

25 Example 2(312) 
30 [0434] 



35 



40 



45 




50 



TLC: Rf 0.55 (methylene chloride : ethyl acetate = 10 D ■ 
NMR (300MHz, CDCLV 5 7 89 J - 1 ah? 1 u\ -? ca / . 

1H), 6.26 ,d, J 1 10.2^. 1H) 3 S {m , 1 H) 3 1 4^ 3 05 (m ^H) = 3 0^' fdTJS ? ^ ' = ^ ^ 6 42 ^ 
(s, 3H), 2.22 - 2.09 (m, 2H), 1.82 - [55 (m,4H> 1 .02 " [ u J = ^ 291 <»' J = *>, 2.35 



55 
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Example 2(313) 



8-(3-pentylamino)-2-methyl-3^2-chloro-4-(N f N<iimethylcarbamoyl)pbenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo 
[1,5-a]pyrimidine . \ .. , 1 i 



5 



[0435] 



/5 



.1 




CH 3 



CI 



20 



TLC: Rf 0.65 (methylene chloride : ethyl acetate = 10:1); 

NMR (300MHz, CDCI 3 ) : 5 7.56 (d, J = 1 .5Hz, 1 H), 7.46 (d, J = 7.8Hz; 1 H), 7.36 (dd, J = 7.8, 1 .5Hz, 1 H), 6.26 (d, J = 
9.9Hz, 1 H), 3.82 (m, 1 H),, 3.17 , 302 (m, 8H), 2.92 (t, J = 7.8Hz, 2H)„2.34 (s, 3H), 2.21 - 2.06 (m, 2H), 1 .85 - 1 .42 (m, 
4H), 1.02 (t, J = 7.5Hz, 6H). 

25 , ; ' 1 

Example 2(314) 

8-(3-pentylamino)-2-methyl-3-(2, e-dimethyl^-methoxyphenyO-S, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a]pyrimidine 
30 [0436] »fr ' '' 



45 TLC: Rf 0.29 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ) : 5 6.69 (s, 2H), 6,32 (d, J = 10.8Hz, 1H), 5.29 (s, 2H), 4.88 (s, 2H), 3.80 (s, 3H), 3.30 - 3.18 
(m, 1 H), 2.22 (s f 3H), 2.04 (s, 6H), 1 .83 - 1 .55 (m, 4H), 1 .03 (t, J = 7.2Hz, 6H). 



40 



35 




OCH 3 



50 



55 
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Example 2(315) 
[0437] 



10 



15 



20 



25 




OCH, 



TLC: Rf 0.49 (hexane : ethyl acetate = 2 ■ 1) ■ ' 

NMfl BOOM* COCU:»7J0.7a(m, 2(J) . 7.18 (d, J - B.1H7, 1H), 7.06 - 6.94 (m.2H) 688 id J-27HZ (HI 
Example 2(316) 

[0438] 

35 



40 



45 



50 




OCH, 



TLC: Rf 0.42 (hexane : ethyl acetate = 2 • 1) • 
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10 



Example 2(317) 

8. {N .e.hyl-^ 
[1 ,5-a]pyrimidine 

[0439] 



15 



20 




OCH 3 



Rf 0.46 (hexane : ethyl acetate = 2:1); _ 4 ( 2H) , 



TLC: Rf 0.46 (hexane : ethyl acetate = 2:1); ( 
NMR 
25 6.91 (dd 

1.22 (t, J = 7.2Hz, 3H). 



Example 2(318) 

so 8 -(3-pentylamino)-2-methy.-3-(2-chloro-4, 6-di m ethoxypheny,)-6. 7-dihydro-5H-cyc,openta[d]pyrazolot1 ,5-a] 
pyrimidine 

[0440] 

i 

35 



40 



45 




OCH3 



TLC: Rf 0.26 (hexane: ethyl acetate = 2:1); j-108Hz 1HV 3.82 (s, 3H), 3.80 

3H), 1.01 (t, J = 7.2Hz, 3H). 
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Example 2(319) 



8-(3^ent y .a m rno)-2-me»hy.-3-( 2 <h ( oro-4 1 e-dimethoxyphenylJ-S, r-dihydro-furof^-d, pyrazo.o[1 ,5-a] P ynmidine 
5 [0441] \\ • 



15 




0CH 3 



TLC: Rf 0.22 (hexane : ethyl acetate = 2 ■ 1) ■ 
» NMR(300MHz^^ 1H ) 634<d J-10 8H2 1m R>« < 



(s, 2H), 4.92 
82(m,4H), 



25 



Example 2(320) 



8-(3-pen»ylamino)-2-methy,-3-(2<h,oro^-amino P hen y l)-6,7.dih y dro-5H-cyclo P enta[d] Py ra^ 
[0442] 



30 




35 



40 




TLC: Rf 0.22 (hexane : ethyl acetate = 1 • 1) ■ 



50 



55 
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Example 2(321) 

8-(4-heptylamino)-2-methyl-3-(2-methyl-4-metho^^ 

; , ' \ i 1 ' ' ' 

[0443] , 1 ( • ' 

1 ' 'A> • . 



.i 




i 

TLC: Rf 0.48 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 7.1 5 (d, J = 8.7Hz, 1 H), 6.86 (d, J = 2.7Hz, 1 H) ? * 6.7.9 (dd, J = 8.7, 2.7Hz, 1 H), 6.32 (d, J = 
1 0.8Hz, 1 H), 5.29 (s, 2H), 4.90 (s, 2H), 3.82 (s, 3H), 3.40 (m, 1 H), 2.32 (s, 3H), 2.1 8 (s, 3H), 1 .78 - 1 .38 (m, 8H), 0.9£ 
(t, J = 7.2Hz, 6H). ■ .', ' 

Example 2(322) , \ ' ' 

8-(3-pentylamlno)-2-methyI-3-(2-chloro-4-methylaminophenyl)-6, 7-dlhydro-5H-cycIopenta[d]pyrazolo[1 ,5-a] 
pyrimidine 

[0444] ^ ' ' 




TLC: Rf 0.45 (hexane : ethyl acetate =1 : 1) ; 

NMR (300MHz, CDCI 3 ) : 5 7.18 (d, J = 8.4Hz, 1H), 6.73 (d, J = 2.4Hz, 1H), 6.56 (dd, J = 8.4, 2.4Hz, 1H), 6.21 (d, J = 
10.5Hz, 1 H), 3.88 - 3.70 (m, 2H), 3.12 - 3.02 (m, 2H), 2.95 - 2.80 (m, 2H), 2.85 (s, 3H), 2.34 (s. 3H), 2.20 - 2.05 (m, 
2H), 1 .80 - 1 .50 (m, 4H), 1 .01 (t, J = 7.2Hz, 6H). 



189 



EP1 354 884 A1 



Example 2(323) 



8-(3-pentylamino)-^ 
[0445] 



me 



10 



15 



25 



35 



40 



45 




0CH 3 



TLC: Rf 0.26 (hexane : ethyl acetate = 3 • 1) ■ 

3H), 2.14 (,*., J . 7.5Hz,2H>, ,83 - ,.50 (rr,. 4H). 1 .02 (, '^ 7^ 6^) ' 
Example 2(324) 

8-(3-penty,amino)-2.methy|.3-(2-cyano-4-methoxyphenyl)-6. 7-dihydro-5H-cyclo P enta [d]pyra 2 olo [1 ,5-aJpynmidine 
[0446] 

30 i 




OCH 3 



TLC; Rf 0.54 (hexane : ethyl acetate = 1 • 1) • 



50 



55 
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Example 2(325) 

8-(3-pentylamino)-2-methyl-3-(2-ethyl-4-methoxyphenyl)-6, 7-dihydro-5H-cydopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0447] 




OCH 3 



TLC: Rf 0.30 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ); 6 7.12 (d, J = 8.4Hz, 1H), 6.88 (d, J = 2.4Hz, 1H), 6.77 (dd, J = 8.4, 2.4Hz, 1H), 6.21 (d, J = 
10.5Hz, 1H), 3.83 - 3.75 (m) and 3.83 (s) total 4H, 3.08 (t, J = 7.2Hz, 2H), 2.88 (t, J = 7.2Hz, 2H), 2.52 (q, J = 7.8Hz, 
2H), 2.28 (s, 3H), 2.1 3 (quint, J = 7,2Hz, 2H), 1 .83 - 1 .50 (m, 4H), 1.10- 0.98 (m, 9H). 

Example 2(326) 

8-(4-heptylamino)-3-(2-chloro-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
hydrochloride ' ( . 

[0448] 




OCH 3 



TLC: Rf 0.51 (hexane : ethyl acetate = 3:1); 

NMR (300MHz, CDCI 3 ): 5 8.20 (s, 1 H), 7.65 (d, J = 8.4Hz, 1 H), 7.38 (d, J = 1 0.2Hz, 1 H), 7.08 - 6.97 (m, 2H), 4.1 5 (m, 
1 H), 3.84 (s, 3H), 3.61 (m, 2H), 3.16 (m, 2H), 2.33 (m, 2H), 1 .88 - 1 .60 (m, 4H), 1 .60 - 1 .35 (m, 4H), 0.99 ( t, J = 7.5Hz, 
6H). 
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Example 2(327) 



8-(N, N-dipropylamm^^ 7.dihydro-5HWclopenta[d] pyrazolo[1 ,5-aJpyrimidine 

[0449] .\ , ' 




0CH 3 



it 

TLC: Rf 0.54 (hexane : ethyl acetate' = 3:1); 

NMR .(300MHz, CDCI 3 ): 8 8.32 (sJH). 7.78 (d, J = 8.7Hz, 1H), 7.03 (d, J = 2 7Hz 1H) 6 91 fdd J - 8 7 2 7H 7 1m 
3.83 (s, 3H), 3.57 (m, 4H), 2.97 (m, 4H), 2.17 (m, 2H), 1 .66 - 1 50 (m, 4H), 0.88 ({ J = '7 5H 2 6H) ' " ^ 

Example 2(328) ' ' ■ , 

8-(N, N-dipropylamino)-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furp[3,4-d] pyrazolo[1 , 5-a]pyrimidine 
[0450] ; . 




OCH 3 



TLC: Rf 0.58 (hexane : ethyl acetate = 2:1)- 

NMR (300MHz, CDCI 3 ) : 5 8.35 (s, 1 H), 7.72 (d, J = 9.0Hz, 1 H), 7.04 (d, J = 2 4Hz 1 H) 6 91 (dd J - 9 0 ? ah? 1 
5.20 (S, 2H), 4.94 (s. 2H), 3.82 (s, 3H), 3.57 (t, J - 7.5Hz, 4H)' 1 .72 -1 .46 (m 4H) 0 90 (, 1 = 7.2Hz 6H) 
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Example 2(329) 

8-(N-cyclopropylmethyl-N-propylamino)-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro -furo[3,4-d]pyrazolo[1,5-a] 
pyrimidine , 

[0451] 




OCH 3 



TLC: Rf 0.60 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 5 8.37 (s, 1 H), 7.73 (d, J = 8.4Hz, 1 H), 7.05 (d, J = 2.7Hz, 1 H), 6.92 (dd, J = 8.4, 2.7Hz, 1 H), 
5.25 (s, 2H), 4.96 (s, 2H), 3.83 (s, 3H), 3.64 - 3.50 (m, 4H), 1 .72 - 1 .56 (m, 2H), 1 .04 (rn, 1 H), 0.93 (t, J = 7.5Hz, 3H), 
0.58 - 0.44 (m, 2H), 0.20 - 0.08 (m, 2H). 

Example 2(330) 

8-(N-benzyl-N-cyclopropylmethylamino)-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyrazolo[1 ,5-a] 
pyrimidine 

[0452] 




OCH 3 



TLC: Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ) : 5 8.42 (s, 1 H), 7.74 (d, J = 8.4Hz, 1 H), 7.38 - 7.20 (m, 5H), 7.06 (d, J = 2.7Hz, 1 H), 6.93 (dd, 
J = 8.4, 2.7Hz, 1 H), 5.25 (s, 2H), 4.96 (s, 2H), 4.95 (s, 2H), 3.84 (s, 3H), 3.43 (d, J = 6.6Hz, 2H), 1 .04 (m, 1 H), 0.58 - 
0.46 (m, 2H), 0.16 - 0.04 (m, 2H). 
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Example 2(331) 



[0453] 



% » 



10 



15 



20 




OCH 3 ' 



TLC: Rf 0.56 (hexane ; ethyl acetate = 2 ■ 1) • 

25 ™? ( !™^ 2H) 7 13fd J-78HZ 2h 

(d J = 2.4Hz ; 1 H), 6.93 (tid, J = 8.4, 2.4Hz, 1 H), 5.24 (s, 2H). 4 95 (s, 2H ,4 91 ( 2H) 3 84 (s 3H) 3 42 W J 

2H), 2.33 (., 3H), 1 .04 (m, 1H), 0.58 - 0.46 (m, 2H), 0.18 - 0.04 (m 2H) ( " W ' = 



2H), 7.06 
= 6.3Hz, 



30 



Example 2(332) 



[0454] 



35 



40 




45 



50 



TLC: Rf 0.41 (hexane : ethyl acetate = 2 ■ 1) ■ 

NMR (300MHz, CDCI 3 ) : 5 8.37 (s, 1H) S 7.71 jd, J = 8.7Hz, 1H), 7.05 (d, J = 2.7Hz, 1H) 6 92 (dd J - 8 7 2 7Hz m 



55 
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I 

( 

Example 2(333) •» 

8-(3-pentylamino)-2-methyl-3^2-m 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
pyrimidine hydrochloride , '» ,. , ' ' 

[0455] 1 ' > i 



,1 




TLC: Rf 0.26 (hexane : ethyl acetate = 2:1); , , 

NMR (300MHz, CDCI 3 ): 6 7.70 (d, J = 2.7Hz, 1 H), 7.34 (d, J = 8.4Hz, 1 H), 7.30 - 7.1 6 (m) and 7.1 9 (dd, J = 8.4, 2.7Hz) 
total 2H, 4.03 - 3.83 (m) and 3.89 (s) total 4H S 3.77 (s, 3H), 3.54 - 3.36 (m, 2H), 3.11 (t, J = 7.5Hz, 2H), 2.33 - 2.00 (m) 
and 2.25 (s) total 4H, 1 .90 - 1 .58 (m, 4H), 1 .05 (t, J = 7.5Hz, 6H). 

Example 2(334) 

8-(N-butyl-N-cyclopropylmethylamino)-3-(2-chloro-4-methoxyphenyl)-5 s 7-dlhydro -furop^-dlpyrazolotl ,5-a] 
pyrimidine *<* 1 1 

[0456] 




OCH 3 



TLC: Rf 0.45 (hexane : ethyl acetate = 2:1); 

NMR (300MHz, CDCI 3 ): 8 8.37 (s, 1 H), 7.74 (d, J = 9.0Hz, 1 H), 7.05 (d, J = 2.7Hz, 1 H), 6.91 (dd, J = 9.0, 2.7Hz, 1 H), 
5.25 (s, 2H), 4.96 (s, 2H), 3.83 (s, 3H), 3.66 - 3.52 (m, 4H), 1 .66 - 1 .48 (m, 2H), 1 .44 - 1 .22 (m, 2H), 1 .04 (m, 1 H), 0.91 
(t, J = 7.2Hz, 3H), 0.60 - 0.44 (m, 2H), 0.22 - 0.08 (m, 2H). 
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Example 2(335) 



8-(3-pentylamino)-3-(2^ 
5 [0457] 



10 




15 



OCH 3 

20 

TLC: Rf 0.57 (hexane : ethyl acetate = 2 ■ 1) • 
25 Example 2(336) 

30 [0458] 



35 



40 



45 




OCH 3 



50 



TLC: Rf 0.41 (hexane : ethyl acetate = 2*1)- 



.92 (dd, J = 
.60-0.44 



55 
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Example 2(337) 

8 ,N. y c,oprop^ 
cyclopenta[dlpyrazolo[1,5-a]pyrimidine 

[0459J 



10 



15 



20 




TLC.Rf 0.41 (toluene .ethyl acetate = 10 :1); 7 13 - 6.97 (m, 3H), 7.06 (dj = 2.7Hz JH), 6 89 (dd, , 

. rs» J » a sfc « * ~ * 3".. - « * « « - 

0.72 (m, 4H). 
Example 2(338) 

cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 
[0460] 



35 



40 



45 




OCH 3 



TLC' Rf 0.49 (toluene : ethyl acetate = 10:1) ; H 1H) 7 08 . 6 . 97 ( m , 2H), 

2.07 <m,'2H), 1 .05 (m,' 1H>! 0.46 (p., 2H), 0.10 (m, 2H). 



55 
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Example 2(339) 

!Sr p,ylTO,b ^^ 



pyrimidine 
[0461] 



oxyphenyO-e/^dihydro-SH-cyclopentafd^olotl^-; 



a] 



% » 




OCH, 



20 TLC: Rf 076 (hexane : ethyl acetate = 2 • 1) • 
25 Example 2(340) ; , 



-ajpyrimidine 
50 [0462] 



nyl)-6, 7-clihydro-5H-cyclopenta[d]pyrazolo 



35 



40 



45 




TLC: Rf 0.61 (hexane : ethyl acetate = 2 ■ 1) • 
50 (S, 3H), 2.20 - 2.04 ( m> 2H), 1 .66 - 1 .46 (m, 2H), 0.87 (t J 2H Z 3H) ' = ™^ ^ 2 89 & J = 2H), 2.32 
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i 

; I, 
Example 2(341) t , 

^^^^ 

pyrimidine . 1 " , , ' 1 ; 



5 



10 



[0463] 



15 



20 



35 




OCH 3 



TLC: Rf 0.67 (hexane : ethyl acetate = 2 ; 1) ; _ . ^ g (d j = 2 4Hz> 1H ), 6.92 (dd, 

. 2*22 2C 2H>, 1.02 W, 1H), 0.54-0.42 (m, 2H). 0.12 - 0.02 ,«,, 2H,. 
Example 2(342) 

30 [d]pyrazolo[1,5-a]pyrimidine- 
[0464] 



40 



45 




OCH 3 



£ £ft£3g ^ 5SSi*» ft t. A 0,4 ■ 0.« * « 044 - 0.02 ... 2H,. 
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Example 2(343) 
[0465] 



dihydro-5H-cyclopenta[d)pyra2olo 



10 



15 




20 



TLC: Rf 0.54 (hexane : ethyl acetate = 2 • 1) ■ 

NMR (300MHz, CDCU: 5 8.37 (s 1H) 7 79 M j- fi7 u 7 iU 70 n 

J = 7«. 2H), 2.20-2.04 (m, 2H), 1 .66 - 1 .48 (m 2 H) , 0 . 87 (t j'J 1 ^ ^ ^ ft ' = 7 ** 2H >' «W 
Example 2(344) 

» **»*^~^^ . 

[0466] 



35 



40 



45 



50 




OCH3 



TLC: Rf 0.58 (hexane : ethyl acetate = 2 • 1) • 

NMR (300MHz, CDCL) • 58 28 (& im 7 70 /h i o7u ,.,v 

6.42 (d, J . 9.6Hz, 1H a* (! t , 3^ Z ^%T 3 2^l£tJT' ^ M1 W J = 8 7 ' 2 4H2 > ^ 
- 1 -06 (m, 2H), 0.68 - 0.48 (m, 4H), 0.48 - 0 34 (m 4H) ' ' 8 " 2,88 (m ' 2H) ' 2 22 " 206 < m - ^ 1 ■» 



55 
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Example 2(345) 

8-(4-heptylamino)-3-(2-chloroT4-me1 
5 [0467] 



;t h oxypheny.)-5 t ,7-dihydro.uro t 3 l 4-dlpyrazo.o [ 1,5-a]pyrimidine 



10 



15 




OCH, 



' i 



20 



TLC- Rf 0.54 (hexane : ethyl acetate '= 2 : 1) ; o4 = ; ?H 1 H)j 6 . 92 (dd| J = 8.7, 2.7Hz, 1 H) 



25 Example 2(346) 

8-(N-propyl-N-(4-methylphenyl)methylamino)-3-(2-chloro 

pyrimidine ,1 1 



,-4-methoxyphenyl)-5, 7-dihydro-furo[3 > 4-d] P yrazolo[1 ,5-a] 



30 [0468] 



9»3 ■ 



35 



40 




OCH 3 



45 



TLC: Rl 0.63 (h.x.ne : elhyl .C.M. - 2:1): 7,16 - 7.08 (m, 4H), 7.06 (d, J = 2.4Hz, 1H). 6S2 (<M. 

50 (m, 2H), 0.89 (t, J = 7.5Hz, 3H). 
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Example 2(347) 

pZS y, " N " (4 " f,uoropheny,)meth ^ 



[0469] 



methoxyphenyl)-5, 7-dihydro-furo[3,4-d]pyra2olo[1 .5-a] 



10 



15 



20 




™ °' 5 ° (hexane : eth V ! acet ^e = 2 • 1) • 



OCH, 



NMR (300MHz, CDCU) ■ 5 8 41 fe iu\ yyi L , *' 

25 Sr"^ 



Example 2(348) 

3 ° 8 -dicyclopropylmethylamino-3-(2-chloro-4-i 
[0470] 



'•26 (m, 2H), 1.70- 1.48 (m.2H), 0.89 (t. , 



methoxypheny.,-5, 7. dih y dro , uro[3 , 4 . d] py^ofl ,5-aJpyrimidine 



35 



40 



45 



50 




OCH 3 



Rf 0 47 (hexane : eth y' ace ^e = 2:1)- 
NMR 300MHz, CDCL) ■ 8 8 33 /c 1 w\ 7 7 o L , 

6.55 ( d , J . 9.6Hz, 1 H 5 25 J 2H 4 94 s 2H = 3 L?"^ ^ W J " 1 6.91 ( dd , J . B 

0.48- 0.30 (m.4H). { 1 lS ' 2H)t3 ™ lS ' 3 ^^ 



7,2.7Hz, 1H), 
0.48 (m, 4H), 
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Example 2(349) , 

[3,4-d]pyrazolo[1 t 5-a]pyrim»dine 
[0471] 



10 



15 



20 



TLC: Rf 0.42 (hexane : ethyl acetate = 2 : 1) ; = 2H) 7 50 (d , j = 8 .iHz, 2H), £06 i 

2%;S(m;iH ) ;0^.0*( m ,2H) 1 0^-0.04,m,2H). 

Example 2(350) 

pyrazolo[1 ,5-a]pyrimidme 
[0472] 

35 



40 



45 




OCH 3 



50 TLC: Rf 0.60 (hexane : ethyl acetate = 2 :1), 1H) 7 12 - 6.99 (m, 5H), 6.93 (ddj= 8A 27Hz 1H), 4.96 

NM R (300MHz, CDCI3) : 8 8 36 (s 1H) 7M ^^^^ 278 ^ 1 H), 2.32 (s, 3H). 2.16 - 2.00 (m. 2H), 
(s, 2H), 3.83 (s, 3H), 2.97 (t, J = 7.8Hz, 2H), J 
0.82 - 0.68 (m, 4H). 
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Example 2(351) 



(2-chloro-4-methoxyphenyl)-6 J 7-dihydro-5H- 



[0473J 



10 



15 



20 




TLC: Rf 0.55 (hexane : ethyl acetate = 2 ■ 1 ) • 

Example 2(352) 
[0474] 



5H-cyclopenta[d] pyrazolo[1 ,5-a]pyrimidine 



35 



40 



45 



50 




OCH 3 



TLC: Rf 0.53 (hexane : ethyl acetate = 2 ■ 1 ) • 

NMR (300MHz, CDCU- 6 8 27 fs im 7 7q /'^ . « , 

6.30 (d, J = 10 . 2H z, iS I), 3 82 s (? 3HU 82 7 m ^ S 7/2 ^ = ^ "* 6 91 J = 8-7, 2.4Hz, 1H), 
1.84-1.52 (m, 4H), 1.01 (t, J = 7.5Hz, 6H) ( ' = 7 2H2 ' 2H) ' 2 96 (t " J = 78Hz . 2H). 2-24-2.08 (m, 2H), 
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Example 2(353) 



8 -(N-cyclopropylmethyl-N-(4-fWorophenyl)metl 
[d]pyrazolo[1,5-a]pyrimidine , .. 



! t hy ,a m ino)-3-,2^.oro.4,- m ethoxy P heny,)-6.7-dihydro-5H-cyc,openta 



[0475] 



10 



15 



20 




OCH 3 



[1 ,5-a]pyrimidine ■ 
[0476] 



35 



40 




45 



50 



TLC: Rf 0.50 (hexane : ethyl acetate = 1 : 2) 1 fi 8g (d(J j = 87 , 2.7HI. 1H). 6.26 (d, - > - 

2.29 (s, 3H), 2.11 (quint, J = 7.5Hz, ZH), l .ou v ; 
( t> J = 7.2Hz) total 6H. 
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Example 2(355) 
[0477] 



10 



OCF 3 



15 



20 



25 



30 



35 



40 



45 




r 

TLC: Rf 0.52 (hexane : ethyl acetate = 2 • 1 ) • 
Example 2(356) 




50 



L° 0 ? f 0 44 (h6Xane : eth y' acet ate = 2:1)- 

<°°-'^sH,,,oo ( ,V!y^ 
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Example 2(357) ' J 

u ■ ,^in«svh-6 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
8 . ( 3.penty.amino)-2-n 1 ethyl-3-(2- m ethoxy-4-methy.pynd,n.5-yl) 6, y 

pyrimidine 



5 

[0479] 



10 



15 



20 




TUC:H(023(h=x.n. ;e Wac« = 2_l); 3 94 ,«,3H),382 (m, 1H> ,3.06 ft I- 



25 Example 2(358) 



pyrimidine hydrochloride 



30 [0480] 



35 



40 




HCI 



OCH 3 



TLC- Rf 0.61 (hexane : ethyl acetate = 2 : 1) ; ^ j _ 2 4H H)) 6 . 94 (m, 1 H), 3 90-3.70 . (m, 

NMR (300MHz, CDC, 3 ): 8 8.27 (S 1 H). 7. 7 ^ - JJ* (m ^ 2>32 . 2 , 2 (m 2H), 1 .68-1 .50 (m, 2H), 



50 



55 
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15 



20 
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Example 2(359) 



[0481] 




HCI 



i 

i 



25 1^ ^! 0 49 (hexane ■ ^ h V» acetate = 2:1) ' ■ " • 

25 NMR (300MHz, CDCI 3 ) ■(842te 1M 7mm , 

Example 2(360) 



[0482] 

35 



40 



45 



50 



55 




TLC: Rf 0.74 (hexane : ethyl acetate - 2 ■ -n • 

NMR (300MHz.. CDCI 3 ): 5 7 32 fd J - 8 7hV 'iu, 7 «, 

1 H). 4.80 (s, 2H), 3.84, ^.Si^^l^ ^ 7 07 « J = 3.0Hz, 1 H), 6.89 (dd, 

3H), 2.04-1 .98 (m, 2H), 1 .70, .48 (m, 2h! 0.87 M f ^ ^ ft J = ^ ^ 2 39 aftfiSS (s" 
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Example 2(361) 

8-(N-propyl-N-(4-cyanophenyl)methylamino)-2-methyl-3 
[1 ,5-a]pyrimidine 

[0483] 



(2 -chloro-4-met^ 



10 



15 



20 




OCH 3 



30 



TLC' Rf 0.38 (hexane : ethyl acetate = 2:1); ,_ R1H z 2H) 7 30 (d, J = 8.4Hz, 1H), 7.08 (d, J = 2.7Hz. 

1. 70-1. 50 (m,2H), 0.89 (t, J = 7.2Hz, 3H). 
Example 2(362) 

pyrazolo[1 ,5-a]pyrimidine 
[0484] 

35 



40 



45 



50 



55 




OCH 3 
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Example 2(363) 



[0485] 



methoxyphenyl)-6 s /-dihydro-SH-cyclopentafd] 



10 



15 



20 



25 



30 




OCH 3 



TLC: Rf 0.30 (hexane : ethyl acetate = 2 • 1) ■ 

1 -09 (m, 1 H), 0.60-0.46 (m, 2rtj,0.24-0.12 (m, 2H) ( ■ = 7 - 5H2, 2H) ' 2 36 < s ' 3H >. 2 20-2.06 (rn, 2H), 

Example 2(364) ' 

***** 

[0486] 



35 



40 



45 




50 



TLC: Rf 0.22 (hexane : ethyl acetate = 2 ■ 1) ■ 

NMR (300MHz, CDCI 3 ) : § 7.16 (d, J = 8 4Hz' 1 H) 6 87 /h i onu 

4.89 (s, 2H), 3.83 (s, 3 3 H) )3 .72 (dd s J = e^^'^a^- \^™}* M (dd ' J " 1 H>. 5.35 (s, 2H) 

(m, 2H),0.24-0.14 (m, 2H). ' * H) ' 3 27 (S ' 3H )' 234 & 3 H), 2.15 (s, 3H),1 .10 (m, 1H), 0.60-0.48 



55 
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Example 2(366) • . MM ^3,«,p»»o,o 

8-(N-cyclopropylmethyl-N-methVlam,no)-2-methyl 3 (2 t , 

[1 ,5-alpyrimidine ' . , '' - ■ , , < / ■ ( 



[0487] 



10 



15 



:. \ 




OCH 3 



20 



25 



TLC: Rf 0.18 (hexane : ethyl i acetate t 2 : 1) ; = ^ 1 88 (dd> j = B ; 



J = 8.7, 2.7Hz, 1H), 5.35 (s, 2H)J 
62-0.50 (m,2H), 0.26-0.16 



(S 

(m, 2H). 
Example 2(366) 

8-(4-heptylamino)-3-(2, 6-dimethyl-4-metho: 



xyphenyl)-6, 7-dihydro-5H-cyclo P entatd] P yrazo.o t 1 ,5-a]pyri m idine 



30 [0488] 



i' 



35 



HN 

Am 





40 



OCH, 



45 TLC: Rf 0.55 (hexane : ^acetate = 2 ; i) _ 3 g8 (m 1H) 380 ( 3H) , Ml ft J 

^ra^T^^V^" « * «■ 1 30 * 8H) ' 0 " J = 7 - 2HZ ' 1 



50 



55 
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Example 2(367) 



5 [0489] 



pyra2olo[1,5-a]pyrimidine f 



w 




15 



OCH 3 



20 



TLC: Rf 0.54 (hexane : ethyl acetate = 2 • 1) • 
Example 2(368) 



2Hz: 2H), 2.92 (t, 



25 ssassar-^'''^**^ 



[1,5-aJpyhmidine 
[0490] 



4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta[d]pyrazoli 



'o i 



30 



35 



40 




CH 3 



45 



0CH 3 



TLC: Rf 0.51 (hexane : ethyl acetate = 2 ■ 1) • 

7.5Hz, 3H), 0.54-0.40 (m, 2H), 0.18-0 04 (m, 2H) ( ' ^ 168 ' 1 - 50 (m < 2H >" 102 IK). 0.91 (t, J = 



50 



55 
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Example 2(369) 

8-(N-benzyl-N-cyclopropylmethylamino)-3- 
[1 ,5-a]pyrimidine ' . , '» 



, 2i6 . dim e«hyM- m ethoxyp M )-6,^ 



[0491] 



i, i 



10 



15 




OCH 3 



20 



TLC: Rf 0.49 i (hexane : ethyl acetate = 2 M ) , ^ ^ ^ 



Hi 4.94 (s, 2H), 3.81 (s, 3H), 3.41 (d, J = 6.6Hz 
(S , 6H), 1.03 (m,1H), 0.54-0.38 (nn,2H), 



25 0.12-0.01 (m,2H). 
Example 2(370) 

8-(N.c y clopropylmethyl:N-(4-meth y .phen y lmethyl)amino).3- 
30 cyclopenta[d]pyrazolo[1 ,5-a]pyrimidine 

[0492] 

35 



40 



45 



(2, 6-dimethyl-4-methoxyphenyl)-6, 7-dihydro-5H- 




OCH, 



TLC: Rf 0.53 (hexane .ethyl acetate = 2.1), 2 H) 7 11 (dj = 8.1Hz, 2H), 6.70 (s,2H), 4.89 (s,2H), 3.61 

£ 6H): 1 .03 U m). 0.54-0.40 (m. 2H), 0.10*01 (m, 2H) 



55 



213 



EP 1 354 884 A1 



Example 2(371) 
[0493] 



-methoxyphenylj-e, 7-dihydro-5H-cyclopenta 



10 



15 



20 




0CH 3 



TLC: Rf 0.46 (hexane : ethyl acetate = 2 • 1) ■ 

Example 2(372) ' ■ 

* ST M ^ "~e, towte „„. 6 , 7-dlhydro-5H-cyclopenta(dlpyraz6toI1 Is-a] " . 



[0494] 



35 



40 



45 




OCH 3 



50 



TLC: Rf 0.45 (hexane : ethyl acetate = 2 • 1) ■ 



3.05 (t, J : 
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Example 2(373) 

8^-butyl-N-cyclopropylmethylamino)-3.(2,6-dimethyl-4-m^ 
[1 ,5-a]pyrimidine 

[0495] 



,thoxyphenyl)-6 ( 7-dihydro-5H-cyclopenta[d]pyraiolo 



10 



15 




OCH 3 



2 o TLC: Rf 0.61 (hexane : ethyl acetate = 2 : 1) ; 2H) 3 53 (d> j = 6 .9Hz, 2H), ^03 (t, 

1 H) 0 90 M = 7 2H Z ' SH), 0.50-0.38 (m. !H>. 0.16*08 (rn, 2H>. 
25 Example 2(374) 

cyclopenta[d]pyrazolo[1 ,5-a]pyrimidme 
30 [0496] 



35 



40 




CH 3 



OCH 3 



45 



TLC- Rf 0.51 (hexane : ethyl acetate = 2:1) ; , 2H) 4 89 (Sj 2 H), 3.81 (s, 3H), 

so 0.54-0.40 (m, 2H), 0.10-0.01 (m, 2H). 
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Example 3 



[0497] 



7-dihydr6-5H^yclopenta[dJpyrazolo 



10 



15 



20 



25 



30 



35 




at -78 °C and for 5 hours at -30 -C. The reaction mixture wasti^H , * m,xture was stirred for 30 minutes 
b carbonate and the resultant solution was e«n«lZZ«Z*£ZeV£° ^T** aqU6 ° US SO,Ution ° f 
aqueous solution of sodium chloride, dried over anhvdmu? lil » ° r9an ' C ' ayer Was washed w «h a saturated 
by co.umn chromatography on silica gel fnZZTZ ^Ze Tf "7 T° Th6 reSidUe was 
hav.ng the following physical data V CGtate = 1 : 1 ~* 2 : 3 ) to 9ive the title compound (303 mg) 

TLC:Rf 0.14 (n-hexane : ethyl acetate = 1:1)- ' ' 

(m, 2 H), 1.21 (I, J = 7 . 5H z f? H )„o'91 (I, J = 7 5Hz 3 H f ' ' 2 ""' 2 H) ' 2 01 < 5 ' 3 H >. ' •» 2 H). 1 36 
Example 4 

[0499] 



40 



45 



50 



55 




OCH 3 



S - 'Vr;m;:r» *» * methylene chioride (,o mi) which was 

Methy, iodide (0.18 m„ was added to the faction Z2 ZT** 1** The mMure was tor 30 m^nuT 
saturated aqueous solution of ammonium %SSZZ^?J^ Was s,i " ed 2 "ours at 0 «C A 

exacted with ethy. acetate. The organic l^rZ^^T*" miXtUre ' and the ™*«* so,ution was 
saturated aqueous solution of sodium chloride, su^eSet dried oIThT ° f S ° dium ™« a 

The res.due was purified by column chromatography oTsL^'^ * S ° diUm SU " a,e Concentrated - 



216 



5 



10 
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: E „» i 7 9H7 km 2 98 (t, J = 6.9HZ, 2 H), 2.92 (t, J = 7.8Hz, 

^^^^ 

pyrazolo[1 ,5-alpyrimidine , , : 1 , 

[0501] , .' 



15 



20 



25 



30 




0CH 3 



35 



40 



45 



a- P v amD | e 2(2W186mg)indimethyl8ulfoxide(5ml),tnethylam.np 
r05021 To a solution of the compound prepared ,n Example 2 (2) £86 rng) ^ g hQurs flt room 

0 39 ml) and sulfur trioxide pyridine complex (225 mg ethyl acetate. The organic layer was 

empeTa u^ The reaction mixture was poured mto ^^T^ZouL^ sulfate and concentrated, 
washed with a saturated aqueous solution o sodium* JJJ^J^JLild. (28 mg) was added. The mature 
To a solution of the residuein pyridine (5 ml), o-rnet WJjWT J concentrated and diluted with ethyl acetate. 

(16 mg) having the following physical data 

TLC: Rf 0.78 (n-hexane : ethyl acetate = 1:1), > 

NMR (300MHz, CDCI 3 ) : 

major isomer im 6 B6(d J - 2.4Hz, 1H), 6.79 (dd, J = 8.4, 2.4Hz 1H) 4.36 (d, J 

6 7.57 (1, J = 5 1H ) 715 J = « h 4K , H 6.86 (d^ ^ ^ d = ^ ^ 2g1 ( , , = 7 . 5Hz , 2H) , 

nT 5 7/:8.4H V H^ 

of o-methylhydroxylamine hydrochloride. 



50 



55 
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Example 5(1) 



[0504] 



10 



15 



25 



30 



35 




OCHj 



20 L C o ? °' 22 (rvhexane : ethyl acetate = 3 • 1 ) ■ 
* NMR (300MHz, pyndine-d, 0.5ml + CDCI 3 01ml): 

major isomer 

3H), 1.65-1 .50 (m, 2H), 0.81 (t J , 7.5* 3 H ' ' 3 "" S ' »* 3 M «■ -'■«*. SH), 2.44 ( S 
minor isomer ' 

3H), 1.65-1.50 (m, 2H>, 0.84 (, S ,^ <S ' 3H) ' 3 74 < S ' 3H >- 3-43 (t, J = 7.2Hz, 2H) 2^ £ 



1H), 5.27 (s, 
3H),2.31(s, 



1H), 5.25 (s, 
3H), 2.31 (s, 



Example 5(2) 
[0505] 



me.hyl-4-methox y ph e nyl).6 l 7-dihydro-5H<yc,opema[d,' 



40 



45 



50 




TLC: Rf 0.19 (n-hexane : ethyl acetate = 3 ■ u ■ 



55 
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Example 6 



„ „ • , m< ,th«l3.(2-methyl-4-methoxyphenyl)-6,7-dihydro-5H-cyclopenta[cll 
8-[(2S),1-hydroxyiminobutan-2-yl]am.no-2-methyl-3-(2 memyi 

pyrazolo[1,5-a]pyrimidine 



[0506] 



10 




20 



25 



30 



35 



40 



a in F * a mole2(15) (290 mg) in acetic acid (4 ml), 1M hydrochlonc ac.d 
[0507] To a solution of the compound prepared in Example 2(1 5^(29 ffl^ ^ , ^ ^ & % d 

(1 4 ml) was added, and the mixture was stirred for 1 hour at 80 u ^ ^ acetate 

( aqU eous solution of sodium bicarbonate (1 1 00 fJ^^^^SL chloride, dried over anhydrous sodium ; 
The organic layer was washed with a saturated aqueous s of the residue in pyridine (3 

sulfate and concentrated. Hydroxyzine hydro* mixture was concentrated, and diluted 
ml), and the mixture was stirred for 15 hours at ^^^ald aqueous solution of sodium bicarbonate and a 
with ethy. acetate. The diluted solution «hyd»ui sodium sulfate and concentrat^ 

ss&== — 

_ . , . «+hwi Q^otatP = 1:1} ; 



TLC: Rf 0.32 (n-hexane : ethyl acetate = l : i) , 
NMR (300MHz, CDCI 3 ) 



major isomer ^ 1 - a 4Hz 1 H) 6.84 (d, J = 2.7Hz, 1 H), 6.78 (dd, J = 84; 

2." is,' 3 H), 2.10 (m, 2 H), 1 .90 (m, 2 H), 1 .11 (t. J = 7.2Hz, 3 H). 



45 



50 



55 
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Example 6(1) 

8-[(2S)-1-methoxyiminobutan-2-yl]amino-2-meth«i i ,9 mQ .t,. . a J 

[1 ,5-a]pyrimidine • ' V ' "° 2 me,h y | ; 3 -( 2 - m ^yl-4-methoxyphenyl)-5, 7-dihydro-furo[3,4-djpyra2o!o 

[0508] - '. • , . ' . 



10 



15 



hnX^n. OCHj 



*3 



OCH 3 

.» i 

chloride instead of hydroxyzine hydrochloride txam P le2 04) (365 mg) and o-methylhydroxylamine hydro- 

Rf °- 20 (n-hexane : ethyl acetate = 3 • 1 ) • 
^ NMR (300MHz, CDCI 3 ) ;. ■ • . . ( 

major isomer 1 

Some?' 3H)> 2 ; 16 I s ; 3H) ' 1 - 96 - 1 87 l H i:S, 2H) ' 407 (m ' 1H) ' 386 (s ' 3H) < 382 

1H), 1 5.30 tm, S^^in^M VseTw tJ,^ ^ 676 (m ' 1H) ' 6 53 « J = "Hi. 
2H), 1.10 (t, J = 7.5Hz, 3H)., 6 ( "' 3H) ' 3 82 (S ' 3H >' 2 33 3H), 2.16 (s, 3H), 1.96-1.87 (m, 

35 Example 7 



30 



40 



[0510] 



45 



50 



55 




>"«*™«=n, a o W o n „ a ^^^ 
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♦w ■ aw* a ■ 1 2 • D to give the title compound (100 mg) having the 
chromatography on silica gel (n-hexane : ethyi acetate = 3 . 1 - . D 

^foT^eZ : ethyi aoetate - 2:1); ?H _ , „ (dd , , = 8 , , 2.7Hz, ,4) 6.5C W j- 

NMR (300MHz, CDCI 3 ) : 5 7.B (d. J - J .1* 1H). 8.M < J - 2-7 ^ ^ ^ J = ^ , 6 . 3H z : 1H), 2.93 

^m.'^l), 2^31 ^'),^2.26^^o1[^i^^'^ = ^-SHZi 



pyrimidine 



[0512] 



15 



20 




OCH 3 



25 



30 



S r Rl 0 34 (n-hexane ; ethyl «*" - 3 : '> '■ „„ ,„ , , 7H , (H> 6 83 (dd, J - 8.4, 2.7Hz, 1H>, 3.83 (8, 3H), 
l° n sS, COCW : .7. « J - M* ' "J. « r:^^; j - 7.8HZ, 2H), 222 ,8, 3H,, ,18 * 



Example 8 



35 



40 



[0514] 



45 



50 




OCH 3 



55 



Son (1 50 mg) was edded, and .ho mixture woe soLon «« «n.«> «*» i^T" ' 
uShi 042 (nw: ethyl eeetate-2t 1) 1H2 1H1 , 6 . 88 ,<,, j . 2.7Hz, 1K). UO Ift J - 
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1.92-1.65 (m,4H), 1.05 (m/6H). 

Example 9 , !• 

i 



10 • 'i i • 



15 



20 




25 



30 



S r::rsst:^ f - » w m , 60% in oi0 in toluene and the 

th.s mixture, and the resuttant mixture L ^ZZT.oZ'T, GXamp,e 7 < 25 ° -9) STJSS 

m.xture and stirred. The organic layer was separated Me^£i T ^ ^ 8Cetate Were added ° the reaction 
^binedorganiclayerwasw^ 

Example 9(1) -9(5) 
Example 9(1) 

40 8 -( 3 -P e nty'oxy)-2-methyl-3.(2-chloro-4-methoxy P henyl)-6 7-dihvdro «h , 

[0519J V ° ' 7 d,h y dro - 5H -^'0Penta [d]pyrazolo f 1 ,5-a]pyrimidine 



45 




50 



55 




OCH a 

TLC: Rf 0.50 (hexane : ethyl acetate = 3 • 1) ■ 
^(300MHz I CDC,3,: 57 . 29(diJ = 8 . 4H >; iH)i7 . 06{d 

*.4HZ, 1H), 6.89 (dd, J = 8.4, 2.4Hz, 1H), 5.06 (quint, 
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1 .94 .1J4(m.4H),1 .04 C J-7.5Hz.6H). ^ 
Example 9(2) 



[0520] 

10 



.I 

t • 



15 




20 



OCH 3 



TLC: Rf 0.25 (hexane : ethyl achate = 3 .\) , 2 JHz , , H ), 6.90 (dd, J = 8.4, 2.7Hz, 1 H), 5.29 (s, 2H), 

NMR (300MHz, CDCI 3 ) : 5 7,28 d, = 8 .4H , H) 7.07 , _ < o5 ft ^ __ ^ 6H) . 

25 4.93 (s,2H), 4.56 (m,1H>, 3.84 (s,3H), 2.41 (s,3H),l. 

30 

[0521] 



35 



40 



45 




OCH 3 



TLC- Rf0.B5 (hexane: ethyl acetate- 1 :1); _ 1H) 689 (dd ,j = 8.7, 2.7Hz, 1H). |-22(quint f 



50 



55 
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Example 9(4) 



ro 



15 




OCH, 

TLC: Rf 0.36 (hexane : ethyl acetate = 2 ■ 1 ) ■ 
NMR (300MHz, CDCU): 5 7 29 fd i - ft ' <u , 

Example 9(5) 



[0523] 

30 



35 



40 




OCH a 



45 



50 



Ik?* Rf °' 58 (h6Xane : eth V' acet ate = 2 ■ 1) ■ 

NMR (300MHz, CDCU): 5 7 29(d J - ft A J i u* , « 

«.T "* •* <*«»&i^ 2 6 - 8 r ■ J ■ 8 4 > ■»>• «• « j - 



55 
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EXamP,e1 ° ' h ^6 7dihydrb.5H.cyclopenta[d]pyraz^ 

8 . (3: pen^^ 1 
hydrochloride 

[0524] 



Ha 




20 



25 



30 



-ethyl acetate (0.2 

1.72- 1.64(m,4H),1.02(t,J = 7.5Hz,6H). 

EXamP ' e 11 „ hpm/ , 6 7-dihydro-5H-cyclopentald]pyrazolo[1 ,5-alpyrimidine 

35 8 ,4-methy,pheny.)-2-methyl-3-(2-methyl-4- m et b oxypheny.)-6,7 d,hy 

[0526] 



40 



45 



50 




CH 3 



OCH, 
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physical data. 

TLC: Rf 0.41 (hexane : ethyl acetate - ■ -t \ . 

NMR (300MHz CDCI \ a 7, ! ~ 1) ' • 
Example 11(1). 11 (5 j •■ . , ' 

Example 11(1) 

f0529] , 



20 



25 



30 



»1» 



r ci 


•Ha 


7 




V 




OCM 3 





TLC: RfTLC: Rf 0.38 (hexane ; ethyl acetate * u 
NMR (300MHz, DMSO-d fi) - 6 7 , QU " 1) ; 

Example 11(2) 
[0530] 

45 



50 



r 



55 




OCH, 



TLC; Rf 0.27 (hexane : ethyl acetate = 3:1); 
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pyrimidine hydrochloride i, i • , ( 



10 [0531] 



0CH 3 



15 



20 




25 



30 



35 



TLC: Rl 0.23 (Wane : i.hyl - ' „ „ j . 9 , 0HZ> 2 „,. 7..e (d, J - »» ' »>• °* » ; J ■ 
(s,3H),2.30(m,2H),2.20(s,3H). 

pyrimidine 
[0532] 



40 



45 




0CH 3 



50 



55 



TLC: Rl 0.50 (h«an. : «K «<»»« - ■ » • '> ■ „ j , v8H2l ,H>, 7.17 (4 J ■ 04Hz. 1H), 608 (4J - 2** 

3H)',2.17(m, 2H). 
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Example 11(5) 




OCH. 



H£L °' 38 (h6Xane : eth >" acetate = 3:1)- 

Example 12 ■ ' ' K ' h 



[0534] 



i ■ 



35 



40 



45 



50 



V 



CH 3 
CH 3 



OCH 3 

[0535] Diethyl malonate (880 mq) was ariripH t« Q 

riTuratlJ an 9) WaS 3dded t0 ,he reacti °n fixture, and the resS, mTJ C ° mP ° Und Prepared in Refe ™<* 
A saturated aqueous solution of ammonium chloride 00 mh ^f.l i? 6 W3S ref,uxed ™th heating for 4 hours 

NMR (300MH2, CDCI 3 ): 8 7 15 (d J - a iwi' <u 



55 Example 12(1) - 12(4) 



[0536] The following compounds were obtained hv * 

spending compound. ° b,a ' ned by ,he same Procedure as a reaction of Example 12, using a 



corre- 
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Example 12(1) 

8-(1 -dimethylamino-1 ; 3-dioxQ-2-butyl)-2-methyl 
pyrazolo[1,5-alpyrimidine , ( 



[0537] 



10 



15 




och 3 



20 TLC: Rf 0.55 (ethyl acetate); , . = 1H) 6 83 . 674 (m, 1H). 6.29 (s, 1H), 3.83 (s, 

NM R (300MHz, CDCa): 3H ), 2,6 (brs, 6H). 



25 



30 



3H), 3.05 (s, 3H), 3.05 ■ 
Example 12(2) 

8 . (2) 4-dioxo-3-pentyl)-2-methyl-3-(2-methyl 
pyrimidine 



l-4-methoxyphenyl)-6, 7-dihydro-5H-cyclopenta [d]pyrazo.o[1 ,5-a] 



[0538] 



o o 



35 



40 




OCH 3 



TLC: 
NMR 
45 3.84 (s, 3H) 
1.95 (s, 6H). 



Rf 0.34 (hexane : ethyl acetate = 3 : 1) ; 3.0Hz, 1 H), 6.83 (dd, J = 8.4, 3.0Hz, 1H) 



50 



55 
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Example 12(3) 



[0539] 



■ ' 



10 



15 



0 0 

<xxy« 



20 



25 



30 



OCH 5 

TLC: Rf 0.1 8 (hexane : ethyl acetate = 31)- 
Example 12(4) 
[0540] 



35 



40 



45 




TLC: Rf 0.28 (hexane : ethyl acetate = 3 ■ -n • 
NMR (300MHz, CDCU) 87 28(6 I - r auJ - ux 



50 



55 
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Example 13 



.„ xa mrt h ft wDhenvl)-6 7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a] 
.(1 , 3-hydroxy-2-propyl)-2-methyl-3-(2-methyl-4-methoxyphenyl) B. _ 



5 



8 

pyrimidine 
[0541] 



10 



15 




OCW, 



20 



25 



■ hwHririP /3 94 ml- in hexane) was dropped into a solution 

[05 42] Underargonatmospnerej^ 

of the compound prepared in Example 12 (355 mg) m anhyd «»*^ e ™ d was warmed at room temperature. 
S hydrochloric acid was added to the react.on ^^^^^ t drie d over anhydrous sodium sulfate and 

compound (260 mg) having the following phys-ca, data. 
TLC:Rf'0.50 (chloroform .methanol = 9:1), 6.80 (brd, J = 8.7Hz JH), 4.97 (m,1H) 4.90 (m 

r,^»^ a j ■ »* •* •* **** ,m ' •* 

30 Example 14 ' _ 

pyrimidine 
35 [0543] 

H,CO^T^OCH 3 

40 




OCH 3 



45 



50 



55 



Mle compound (58.7 nig) having the following physical data. 

TLC:RI 0.80 (ethyl acelale); na6(d J-24HZ 1H), 6.79 (dd, J - 8.4. 2.4Hz, lH).428-4^6 

2H), 2.31 (s,3H), 2.17 (s,3H), 2.17-2.08 (m,2H). 
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20 



25 



30 



35 



40 



45 



EP 1 354 884 A1 

Example 15 • 



[0545] 



10 




OCH 3 



was coo ,e d to room temperature, and wa.tr and e hy acS weTaS T ^ « 9 ° ° C ' The ™«™ ^ 
was separated. Besides, the water layer was extracted !2 ZZ , ° ' he m,XtUre and s,irred - Tr >* organic layer 

w,«h a saturated aqueous soiution of sodlm SEETHE Z ^ C ° mbined 

residue was purged by column chromatography on sISc^ SZT*TT ^ ^ a " d con «ed. The 
( 02.7 mg) having the following physical data 9 (heXa " e : e,hy ' acetate = 5 ; 1 ) * give the title compound 

I LC: Rf 0.55 (hexane : ethyl acetate = 1 • 1) • 

Reference Example 8 



2-chloro-4-methoxybenzaldehyde 
[0547] 



CI 

OHC\ 




OCH 3 



50 



[0548] To suspension of sodium hvdride (9 r n- «o «<>/ • . 

4-hydroxybenzaldehyde (1 0.0 g) in X^E^^E * methyl, «<* (80 ml), a solution of 2-ch.oro- 
for 30 minutes. Methyl iodide (4 2 ml) was dl3im 0 the - T * 15 minUtes - The ™'<«™ was stiaed 



55 
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Reference Example 9 

^^^-dibromoethenyO^-chloeo-A.methoxybenzene 
[0549] 



10 



15 



20 



25 



30 



CI 

Br 




OCHj 



Carton tetrabrorriide (i'o.7 g) was a **^ * a ! ^* ad^^^ 0 ^"" 8 ^^^^^^"^^!^'"^^^ 

SgSSo— : ethy- acetate = 3 :£ " ^ (d , d = 2;1H z, 1H), 6.83 («, J = ™ 

NMR (300MHz, CDCI3) '■ 57.62 (d; J = 9.0Hz, In), /-0 > 



3.81 (s, 3H). 
Reference Example 10 . 

i ■ 

1 -(1 -propynyl)-2-chloro-5-methoxybenzene 
[0551] i 



f 1 




0CH3 



35 



40 



45 



C o m ni P q M 98 <A in tetrahydrofuran (20 ml), 1 -57M 
r0 5521 To a solution of the compound prepared ^f^'^JZe was stirred for 30 minutes and 1 hour 
Sn of n-buty- .ithium in hexane (8, m, was add C£ ^ ^ ^ endued f. = a 

at 0 °C The reaction mixture was cooled to -78 ^< a ™> ethy , acetate . The organic layer was wasnea w 

(0 89 g) having the following physical data^ 

TLC: Rf 0.69 (hexane : ethyl acetate = 5 : 1) , ^ _ 2.7Hz, 1H), 6.73 (d, J = 8.7Hz, 2.7Hz, 1H), 3.79 (s, 

NMR (300MHz, CDCI 3 ) : 6 7.34 (d, J = 8.7Hz, In), o- 

3H),2.10(s,3H). 



50 



55 
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Reference Example 11 
[0553J 



10 



15 




OCH. 



20 



25 



30 



35 



Reference Example 12 

5-amino. 2 .c y ano-3-meth y ,-4-( 2 -ch,oro-4.m e , h oxypneny,)p yrro ,e ' 
[0555J 



40 



45 OCH 3 




50 



55 



Ni.«i7 fa20(hexane:e %'acetate = 3D- 
NMR (300MHz, CDCI 3 ): 5 8 61 fbrs 1H1 u M , 

1H), 3.83 (s, 3H), 3.71 3 I brs , ^ ^ ™ « J = 8 ^ 1H>, 7.03 (d, J = 2 .4Hz, 1H), 6.86 (dd, J . 8 .7, 2 . 4Hz , 
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Example 16 
1-cyano-2 
5 [05571 

10 



15 
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. m ethyl-8-hydroxy-3-(2-chloro.4.methoxyphenyl)-6 1 7 d.hydr 




1H), 3.83 (s,3H), 2.83 (m, 2H), 2.66 (m,W- v. 

EXamPle 17 h ^ 6 7-dihydro-5H-cyclopenta[dlpyrazolo[1 ,2-a] 

25 1 . cya no- 2 - m ethy,-8-(3-pent yl amino)-3-(2-c h .oro-4.methoxyphenyl)-6, d,hyd 



pyrimidine 
[0559] 



30 



35 



40 




r05 601 The title compound (112 mg) was obtained ^ 

%ZZUZ££ : -™^->--y ,„ 705(d j.^Hz 1H,,6.88(dd, J .8A2 J H Z JH, 5«,<, J- 
( t I J« , 75Hz I 3H),1.03(l,J-75Hz I 3H). 
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Example 17(1) 



[0561] 

" % s 




. Reference Example 13 

3q 5-amino-4-c y ano-2, 3-dimethyl-1. ( 2.meth y i-4-methox y phen y ,) Pyrro ,e 
[0563] * ' ' 



35 



40 



45 



50 




0CH 3 



pi (2 ; s > ^.isstt -* - P . toluenesulfonic acid 

to room temperature, malononitrile (4.6 ml) wa Tad^to th! ? " * After ,he reactio " ™«™ was cooled 
hours. The coo.ed reaction mixture lasi^ 1^ ^ a " d " Was « with heaTg foM2 

TLC P RfOB?r 9) haV "' n9 f0 " 0Win 9 «*»^22' ^ ^ 6,her ' an<3 fiftered t0 

' LC. Rf 0.65 (hexane : ethyl acetate = 1 • 1) ■ 



55 
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Example 18 



5 [0565] 



10 



15 




OCH 3 



UnSer an argon atmosphere, 2M lithium < l re ias wanted to room temperature and stirred for 5 

anhydrous tetrahydrofuran (80 ml) at 0 -C. and W e 7 acted with ethyl aoetate. The extract was 
S Water was added to the reaction mixture, and the mixture was e over anhydrous magne- 

SJSS water and a ^^^2^Z^ on silica ge, (ethy, acetate) to ; 

?LC: Rl 0.51 (chloroK,™ : methanol- 10J) ; H; , H)i 6.80(dd, J = 3.0, 8.4Hd, 1H>, 4.31 (a, 2H), 

30 Example 19 ' 

2 „4-.^^^^ 
pyridine 

35 [0567] 



20 



25 



40 



45 



50 




55 



3* ^(180,1) were 3^ Tte h m ^"^Sd Iql^Won e. sodidm blsa*.-»». and w«h . 
Lite and the diluted Sdldtidn a.as ".ashed •* ove , anhy dmi,s magnesium sdltate and aoreen- 

felted „neous soldti.a d, «*;» M*-* — (48,'™, hadlnd ma W*, P*~* — 
trated The residue was washed with hexane io 

TL C- Rf 0 60 (chloroform : methanol =10:1); H 1H) 6 83 (dd , j = 2.7, 8.4Hz, 1H , 



1.33 (m,3H). 
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Example 20 



[0569] 



10 



20 



25 



30 



35 



40 



45 



50 



55 



15 




he reaction m,xture, and then the mixture was refluxed wtth heS, o k 9 ^ 5 h ° Urs ' Me,han °' *<« added to 

^^^^^^^^^^^^ 

ri_C: Rf 0.47 (hexane : ethyl acetate = 1 • i \ ■ 

NMR (300MHz, CDCI 3 ) : 5 7.09 (d J = 8 7Hz ' 1 Hi ft , 

Example 21 
[0571] 




OCH 3 



hour. The reaction mixture was diluted w hScetate 25 »h l S?S * ° ° C ' The mi *^ was stS foM 

solution of sodium bicarbonate, water and a ^^^T ^^^^^^B^m^u^l 
anhydrous magnesium sulfate and concen rate^The" Z^^r^T™ ^ S — -ly dSd ov e 

TLC Rf 6 o ^r 06 ^ = 2 : 1) t0 9' Ve the ««« compo e un re d % U 2 e C T m T™* 0 *"** °" silica gel 

LC. Rf 0.57 (hexane : ethyl acetate = 1:1); 9 fo,,owm 9 Physical data. 
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i b i . i 

Exam P ,e 22 / m, , ' ■ " 7 . dihydr o.5H-cyclopenta[e]pyrrolo[2,3-b]pyridine , 

2 ,3-di m ethy.-4-dipropyla m i.no-1-( 2 -methy k -4- m ethoxypheny,)-6,7d,hy y 



[0573] 



10 



15 



■ i 



20 




OCH 3 



3.17 (m, 4H), 2.95 (t, J = 7.5Hz, 2H), \ ■ 
(m> 4H), 0.85 (t, J = 7.2Hz, 6H) f| , , 

30 

Example 220) h .„„ 67 .«vd-o-5H<yck.pe™*lpyrr<*>12.3*] 



35 



40 



45 



50 



pyridine 
[0575] 




OCH a 
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Formulation example 
Formulation example 1 

• M-crocrystalline cellulose 4.7 g 9 
Formulation example 2 

[0578] The following components were arimiv 0 H .„ 

• mannito! 20 g ' 

• distilled water 500 



ml 



Claims 
1. A 



compound of formula (I) 




0) 



(i) hydrogen, 

(ii) C1-8 alkyl, 
(»') C2-8 alkenyl, 

(iv) C2-8 alkynyl, 

(v) halogen atom, 

(vi) CF 3 , 

(vii) cyano, 

(viii) nitro, 

Ox)NR 9 RiO jnwhichR9andR10eachjndependentiy 

(i) hydrogen, 
(»)C1-4 alkyl, 

(Hi) C3-10 mono- or bi-carbocyclic ring 



or 
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sssssassssasssr-^ 

(x) OR 11 in which R 11 is 

(i) hydrogen, , 
(ji)C1-4alkyl, 

m C5-6 carbocyclic ring, nitrooen(s), 1 of oxygen and / or 1 of suiiur or 

nitrogens). 1 of oxygen and/ or 1 of sulfur, 

(X) s(b)„R 12 in wnicn n is °- 1 or 2 ' R12 is 

(i) C1-4 alkyl, 

(ii ) C5-6 carbocyclic ring, nitrogen(s), 1 of oxygen and / or 1 of sulfur or 

of nitrogen(s), 1 of oxygen and /oM of sulfur, ■ 

(xiii) COR 11 , 

(xiv) COOR 11 , i • 

of sulfur(s), 

R 13 is 

(i) hydrogen, 

(ii) C1-4 alkyl, 

(iii) C2-4 alkenyl, 

(iv) C2-4 alkynyl, 

o.UrMO. aMC 3 lomo „o.o,bi.ca^yd»rin 9 o,3->Om e mbe re dmor,o.<>rb,. te .. TO =.« 
is a single bond or a double bond, 

& 

vssssssssssssssssss^ 

atom and CF 3 , 
R 1 is 



m C1 8 alkvl which is unsubstituted or substituted by 1 

( ( 2)C2 sSny. which is unsubstituted or substrtuted by 1 -5 of R , 



241 



EP 1 354 884 A1 



(i) hydrogen, • , ' • 
Zcz^y W f iCh 13 unsubs «"ted or substituted by \* of 

T is unsubstituted - substituted ^ ll 

1- 2 ofsu, f Ur ( s)w h ich'isunsubstituS 

(v) OR6 , n which R6 is 

♦ » 
.i . ' 

(0 hydrogen, ' * ' ' . 

(»)c'mo alkyl, ' ' 

0'ii)C2-lOalkenyl, " 

(iv)C2-10alkynyl, ' 

nng wh,ch is unsubstituted or substituted by 15 of R^s and i w 1 C3 " 1 ° m ° n °- or bi " ca ^yciic 



(vi) SH, 



WO S(0)nR7 m which n „ as herejnbefore r? ^ 

0TC1-8 alkyl, 



(viii) COR 6 , 

(ix) COOR6, 

(x) CONR4R5 

(xi) NR8C0R6a jn whjch R6a js 

(i) hydrogen, 
('») CM 0 alkyl, 
(Hi) C2-10alkenyl, 
(iv) C2-10alkynyl or 



M) NR.COO* ,„ „„„ n , , as he|elr , be(ore ^ ^ 



(i) hydrogen. 
09 C1-8 alkyl, 

(iii) C2-8 alkenyl, 

(iv) C2-8 alkynyl, 
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Ntf>R». 0R",-N-OR".SH.S(0)nR< ^ „j 3 [ wmm Bere d mono-or K-BMerocvtlic ring 

— — — 



by 1-5 of I? 18 , 



o7sulfur(s)wh^ ' , or5or6membe red 

OC (n) cyano*© "o/M. JJbAw* ring which is unsubstitutec or 

NR6COR6 (s) NRBCOOR«,.(t) NR*CONR*R5, (u) C3 1<V mono ^ Qf njtrogen(s)) * 0 f 

u ^..tln hv 1 -5 of R 20 (v) 3-10 membered mono- or bi-hete recycle i r> g substituted 

oX^ 

by T 2 of substitutes selected from ^S?^SSStSS. C3-10 mono- or bi- carbocyclic ring which ,s 
cWcOORe.CONR^^ 

unsubstituted or substituted by 1-5 of R , and 2 no {me6 or substituted by 1-5 o *». 

nitmnpnfsl 1-2 of oxygen(s) and / or 1-2 of sulluris) wnicn » nr9r io (q) 0 R 11a , (h) =N-OR 11 , 0) SH, (k) b 
Ri 7 te (a) halogen atom, (b) CF 3 , <* NR 8 CONR 9 R 10 , (0 C3-15 

R« m COR 11 , (m) COOR 11 , (n) CONR^R 10 , (o) NR-COH , IP) me mbered mono- or 

^orCrbocy^iL^ 

bi-heterocyclic ring containing 1 -4 of nitrogen(s), Y9 

or substituted by 1-5 of R > {d) halogen at0 m, (e) CF 3 , (f) OCF 3 , (g) cyano h ) nrtro 

□is ic ta\ ri-4 alkvl (b) C2-4 alkenyl, (c) C2-4 alkynyi, \a) a roNR 9 R io (q ) C5-6 carbocyclic ring, (r) 
a SH « S (J K 0 NR 9 * 0 . (m) OR 11 , W COR 11 , (o) COOR 1 ■ W»NRR . M or CM a)kyl 

^SdhetVro^ 

substitutedbyC5-6carbocycl.cr,ngor5or6memberedn 

SSScs,""--"----""- 

sulfur(s) substituted by 1-5 of R 16 , 

Rl6j S 



(a) C1-8 alkyl 

(b) C2-8 alkenyl, 

(c) C2-8 alkynyi, 

(d) halogen atom, 

(e) CF 3 , 

(f) OCF 3 , 

(g) cyano, 

(h) nitro, 

(j) NR 9 R 10 . 
(k) OR 11 , 

(m) S(0) n R 12 , which is excepted phenylthio, 
(n) COR 11 , 
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(0) COORH, 
(P)CONR9R10 ( 
(q) NR8C0R11, 
(r) NR8COORH, 
(s) NR8CONR9R10 J 

(t) C3-1 0 mono- or bi-carbocyclic ring 
2!"J» «»»rome ffi y, and „£,. B «££^ x ^?' , "'" d " ' °' M p hell 

5. A compound according to claim 1 , wherein each of X v y „ , , 

acceptable salt thereof or a hydrate thereof ' ' 2 ^ U are Ca * on ' W is ni ^en, a pharmaceutical* 

6. A compound according to claim 1, wherein 

0C 

"i «. „d g , a ^ M M , teeo , or a ^ ihereo( 

A campouad acceding to claim ^wherein 

~ " - - ~~ — and a*. . pter „ y 
A compound according to claim 1, wherein Ri j s 

(Q CzVZTt iS " nsub » or substituted by 1-5 of rm 

C2-8 alkeny wh,ch » unsubstituted or substituted by 1 % of rh 
(,) ^alkyny, which is unsubstituted orsubstitu.ed by 1 -5 of R14 
(V) 0R6 



ac- 
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N\W 3-l5membered mono 



a pharmaceuti 
5 9 A compound of forrnula (l-ij, 



10 




15 wherein all 

hydrate thereof 



20 



reof. 

i < i ■ 

10. A compound according to claim 9, wherein 

; a pharmaceutical* acceptable salt thereof or a hydrate thereof. 



25 is C4-6 carbocyclic ring 

11 . A compound according to claim 9, wherein 



30 



35 



t i' 



40 



45 



„^-^i~- ; " 

which is unsubstituted or substituted by 1 -5 of R , P 



50 



13. A compound of formula (l-ii) 



55 
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wherein all symbols are as claim 1 ^ , 



14. A compos according to claim ,3, „ hereln 



/5 



20 



25 



30 



35 



40 



45 



50 



55 



15. Acc™ p(>U r«l a ecoc<linc,toaalcn,3,«, ere , n 

GX 

:^=^S£=~ - ,_ 

W 9- ( 3.pa„ ty ,a M „o). 2 . me to y ,. 3 . (2 

IO«r»iii ,„ ra5 ' 6 ' 7 ' 8 -' e, ™'W*W<iaotop,2*l, u i na20 . 
(1)6 * ^"^^'naJ-Z-cnelhyl-s-^-methyM-melhoxyphenylJ-s, ^'nycfro-pyrrolols^.cjjpy^^j 6 _ 
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(12) •8-(3-pentylamino)-2-methoxymethyl-3 (2 me y 

r^^.,,-— -^-"^ 

(20^ 8-(3-pentylamino)-2-methyW ^, * u'» ^ 

f) , ( ,p^n.,,-^-3-( 2l ^VP V . 0 . 5H . cyclopenlaiaw «o,o 

feu- »^-«-— 

y ,Ul , 5 -*y«™«~, 2 . m „ h> ,. 4 . mthoxy p M „,l,.6, M^H^c,^*^* ■ 

(25) B-(3-pentylamino)-2-(2-furyi) ^ ^ y , 

7 " d,By ,0 ' ' 

(30) 8-(4-heptylamino)-2-metnyi o ^ mei y 

l34l8-H2R)-1-™"l<»V» ,tm - 2 ' y ' l *"" n . ,. 

? honuii r 7-dihvdro-5H-cyclopGnta[d]pyrazo- 
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[1.5-aJpyrimidine, ' 

^i^^ 7-t*hydro-5H-cyclopentaId) 
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5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine, 
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methoxyphenyl)-6 7-dihvdro 5H 
Uo^Sr^ 7-dihydro-5H-cyclopenta(cJ] 
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dopenlaidlpy^oloH MpyrtaM"'. ^ 7 . d , hy ».5H<yclope««l<llPy.M«lo[' .5-*» nm " 

|13) 6-(3-peMyB'"i» l >)' 2 -"' ,,h > |l ' :J ' (1 ' 3 

, „-„„, 2 me ,h»,-3-(2-c«=.o.4-m«hP»yP^)-6. Mhydrow.pper.a 
(130) 8-(N-(2W»5-N-PW am,no> - 2 melhy ' , „ 

p )M p W ,. m ,»p., m ^ 
fe, 

e)p^ni a i*y«»M1.MW'W««; ,. ^M^Worp^mMlioxyphepylH. 7-tfHyaro.SH^- 

iotrtWn^t' ,5-alpy-imidipp, „ v ,.4. m e,ho,yphpnyl)-6, Mhydio-SH-cyplopenl. M 
(156) 8.(N•botyl•N■(^^)ulynyl)a"»"»^ 2 - m9lh y , 3 < 2 m " y 
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pyrazolo[1,5-ajpyrimidine 
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(189) B-(3-pentylamino)-2-methyl-3-(Z-cnioro r 

(190) 8-(3-pentylamino)-2-methyl-3(2, aaicr , 
t1 ,5-alpyrimic..ne, 3 , 2 , hloro ^ m ethoxypheny.)-6, 7- d ihydro-5H-cyclopenta [ dlp y ra Z olO l .1,5-a] 

(191) B-dibutylamino-2-methyl-3-(Z cnioro hi. ,r 

pyrimidine, . 5 mpthvl 3 (2 . ch | 0 ro-4-methoxy P henyl)-6, 7-dihydro-5H-cyclopenta[dl 

(192) 8-bis(2-methoxyethyl)am.no-2-methyl-3-(2chioro 

(196) 8-(N-Bulyl-N-cydopropylme»yla"»" 0 ) 2memyu ' 1 

|,^m»= 12melhvl .3, 2<htor o J .. ( N.me,h,l«,*a m o yl )ph C n,l ) .6, 7-*,*H*<**p«^ 
(203) 8-(3-pentylamino)-2-methyl-3 ^ cn.u.u v 

r 2 r 8 TN« 7 ' d,hydro " ' 

(206) 8-(3-pentylamino)-2-methyl-3 (2 cnioro , 

[1,5-alpyrimidine melhv , 3 . (2 . chlor o.4-aminopheny.)-6, 7-dihydro-5H-cyclopenta[d] Py razolo[1,5-a] 

(207) 8-(3-pentylamino)-2-methyi-J \d cmuiu r 

" yrimidine ' , nol 2 me thyl-3-(2-chloro-4- m ethy.a m ino P heny.)-6, y-dihydro-SH-cyclopent^pyrazo.o 

(208) 8-(3-pentylamino)-2-metnyi t ^ emu. 
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pyra2olo[1,5-a]pyrimidine, 
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midine, lamino s 3 , 2 6 -dimethyM-methoxyphenyl)-6,7-dihydro &n cy w 

, 8 (N-cvclopropylmethyl-N-propylam.no)-3-(2, 6 aimei y 

256) 8-(N-buty]-N^yclopropylmethylam,no) (2, 
pyrrolo^.S-blpyridine, , 

. ^ - - a hyMe ,hc,s< "' 

,. a compound according to claim 1 , which Is selected from 

> a « 5 (2 m*»,.4.m,,do W d.n»,. 2 , 3-dld»dm«„e P ,Mp»t K ».o|t.5-slPVn 

(5) 9-(3-pentylamino)-6-methyl-b \d men y fl i nvrim i- 
{ J . i\ c 7Hihvdro-furo[3,4-d]pyrazolo[1,5-a]pynmi 

midine, /o. m ethvl-4-methoxyphenyl)-5, 7-dinydro Turo L , 

/*a 8-isoDropylamino-2-methyl-3-(2 meinyi h 



rimidine, 
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-(2-chloro-4-methoxyphenyl)-5, 7-dihvdro- 
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• ^9m e thvl-3-(2-chloro-4-methoxyphenyl)-5, 7-dihydro-furo 
tm 8-(N-propyl-N-(3-fluorophenyl)methylam.no)-2.methyl 3 (2 

^Lolotl.S-alpyrirnidine, methy ,3, 2 -chloro-4- m ethoxypheny.)-5, 7-dihydro1uro l3 ,4-d] Py razo.o 

(45) 8-(N-butyl-N-(2-butynyl)am,no)-2 methy! 1 4 . d]pyrazo lo 
LS-alpyrimidine, . 9 methv , 3 . (2 . me thyl-4-methoxyphenyl)-5, 7-d.hydro-f uro[3,4 djpy 

L a dicvclopropylmethylammo-2-methyl 3 ^ mei y 

safe— —rt: rrsx 

furo[3,4-dlpyrazolo[1 ,5-a]pyrimidine, 
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^^^^^^^^^^ ^ 

djne meth V'3.( 2 - m eth y ,-4- m ethoxypheny,). Sl 7-dihy d ro-furo[3 1 4-d,p yra2o(ori 5 al . , 

pyr^Wine, " * ^hyU-methoxyphenyO-s, 7 -di hydro - furof3 , 4 . d]pyra2oIo[1 ^ 
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,,00, .. (N ^K4-., U .^)™»^«V^ f 

sir rr 

3,4-d]pyrazo.b[1 ,5^—- methylamin0 )- 2 - m ethyl-3-(2-chloro-4-rne thoxyphenyl)-5, V 

5SS-- — -r :n 

(123) 9-(3-pentylamino)-6-methyl b ^ me y 
ta[d]pyrazolo[1,5-a]pyrimidine, 
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10 



15 



20 



25 



(5) 8-((3S)-3-mehoxymethyl-l 2 3 4 t*troh * • 
(9)8-(3-(3-methyl-l,2,4-oxadia7ol-5-yl)-i 25fi M »i, - 

SET me ^^ 

20. A compound according ,o data 1, which te selected l,o m 

» [|2S, 'RKn^hoxy^o,,™,^,^., ^ 



30 
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dro-furo^-djpy^ 4R) . 4 . m eixy.2.methoxymethy.pyrohdin-1-yl]-5,7-dihy 
,2) 2-methyl-3-(2-methyl-4-methoxyphenyl) 8 1 zs», 

£^S5Wy^ 1 ^^^ 9 , 2S 4RH-^oxy-2 Jm ethox y methylpyro. l d l n-1-yll 2, d,hy 

(4) e-ts-pentyioxy^^metny. ^ 7 . dihydro -furo[3,4-d]pyrazolo 
and , ; V . „ methv , 3 .( 2 -chloro-4-methoxyphenyl)-5, 7 ainyu , 

(5) 8-bis(ethoxycarbonyl)methyl-2-methyl3(2cn. 



[1,5-a]pyrim'idine, 



to 



J5 



20 



25 



30 




a) 



W is carbon or nitrogen; . n> sulfur , C=0 or CS, 

U and Z each independently, is CR , NH , 9 



R 2 is 

(i) hydrogen, 
3 5 (ii)C1-8alkyl, 

(Hi) C2-8 alkenyl, 

(iv) C2-8 alkynyi, 

(v) halogen atom, 

(vi) CF 3 , 
40 (vii) cyano 



45 



50 



in which R* and *• each independently, 
(i) hydrogen, 

(x) OR 11 in which R 11 is 



55 



(i) hydrogen, 

(ii) C1-4 alkyl 



(ii) C1-4 alkyl, / or 1 of sulfur or 



261 



EP1 354 884A1 

nftrogen(s),i of oxygen and/orl of sulfur, 
(xi) SH, 

WS(O) n Ria inwhichnjs0 |1or2R12js 

(')C1-4alky|, 
(") C5-6 carbocyclic rinq 

flirt «; e i . . . 5,1 



w — « ^aiwuuyuic ring 
COR11 



(xiii) COR1 , 

(xiv) COORH s 

(xv) CONR9R10 

(xvi) C3-10 m ono.orbi.arbocyclicnn g , 
(XVII) 3-10 memberorl m„„ ,_, . . a ' 



xv n 7i n ' b, - carb °cycKc ring, 

(xvfli) C1 -4 alkyl substituted h . ^""WW ana/or 1-2 

of *„,,,,„„, m ° n ° »' "-"^ocMc „„ g co m „„,„ g , . 4 0 , ^ ? ° ™"»; °< <- c.ttocy* n „ 9 

a ;w, i or oxygen(s) and / or 1 -2 

R 13 is 

(i) hydrogen, 

(ii) C1-4alky|, 

(iii) C2-4 alkenyl, • • ' 

(iv) C2-4 alkynyl,' 

^^^^ ■ ' 

WCMalkylsubstitutedbyCS-IOmono h - ^ * ' 

= » a single bond or a double bond, 

ex 

11?—™=^ sssasssass- 

R 1 is 



(i) hydrogen, 

°gen( S ), 1-2 of oxygen(s) and /or 
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1-2 o1 sulfur(s) which 
(v) OR 6 in which R 6 is 

(i) hydrogen, 

(ii) C1-10 aikyl, 

(iii) C2-10alkenyl, 
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is unsubstituted or substituted by 1-5 of R 18 , 



(III) OZ-iva'* CM r> f R18 



containing 1-4 of nitrogen(s), 1 
by 1-5 Of R 18 , 



(viii) COR 6 , 

(ix) COOR 6 , 



(x) CONR 4 R 5 , . 

(xi) NR 8 COR 6a in which R is 



II) hydrogen, 

(ii) CMOalkyl 

(iii) C2-10 alkenyl, 



(iU)C2-10alkeny», OC F, cyano, nitro, 

(i v) C2-10 alkynyl or ellhc titutes selected from halogen atom, CF 3 , our 3 , cy 

,„) NtfCOO* I- <*» ft is as h«einbe<.. e R» is 



(i) hydrogen, 

(ii) C1-8 alkyl. 

(iii) C2-8 alkenyl 



(iii) C2-8 alkenyi, 

sassassaaaawss. 

by 1-5 of R 18 , 
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ft 14 is (a) halogen atom, (b) CF- (c) or p 

0) COB". (rnj cobR' ; S Si 27f "5 "1 NR '""' (9) OR", m - W Oft" T=„ 

0) SH, (k) S(0)„R«, i, NR»R.. S B ',t C f ", 4 Mkyn>1 ' <"» tal •»» "om. (.) OF, m OOP , , 

(a) C1-8 alkyL 

(b) C2-8 alkenyl, 

(c) C2-8 alkynyi, 

(d) halogen atom 

(e) CF 3 , 
(0 OCF 3l 
(9) cyano, 
(h) nitro, 
0) NR9R10 ( 
(k) OR", 
(0 SH, 

(o)COORil, 

(p) CONR9RtO j 

(q) NR8COR",' 

(r) NR8COOR11, 

(s) NRSCONR9RiO i 

(t) C3-10 mono- or'bi-carbocyclic ring 

XuCr^ m ° n °- " bi - heter0CyC,ic rin S -staining 1 -4 of nitrogen(s) 1 2 of 



' atom, CF 3 ,OCF 3 , cyano, nitro, NR9R10 
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10 



15 



20 



25 



30 



order, particular phobia, fear of falmg, soc® • cons tipation, irritable bow Isyi dro me 

lordL.posttraumatio stress — 

bowel disease (ulcerate ^^JJ^i), obesKy, stress-induced sleep feyer 
eatingdisorder(^ 

induced sleep ^-sorder, stress no rhe umaloWarthrtte,o8leoai*rt« 1 a8teop B ;^ on . allerg ic dls- 
stress-induced pain, post diarrnea hormone induced disorde , * a,n c ™* , s disea se, seizure, 

function, uveitis, asthma. - J^J^ neuron injury, toxicity "^JJgfjS^, urinary incon* 
ease, head injury, sp.nal cord « disease , Parkinson's d.sease, Huntington ^ scle . 

Tug addiction or aicohol dependence syndrome. 



ftp- 



35 



40 
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Figure 1 

70.0 r 

9> 




Exam P ,e « 7 «(mg/kg,p. 0 .) 

**P<O.Ol(Mann-WhitneyUtest) 




266 



EP 1 354 884 A1 



INTERNATIONAL SEARCH REPORT 



[ international application No. 

PCT/JP01/U581 , 



I • (se e extra sheet.) Mhx ^^^ 
B F1ELDSSEARCHED 



According^^ i ■ ■ 

^^^^ 



x 



TTach Colin a. , etai.i _ArvlPY rrol ° ^ 3 ' 2 

£ 0 !To 8 i: 5 l! N-XO, 1992, Pages 184* to 1852 

al »pyrroloquinolxnes. 
Sivakamasundari, S., « a ™i-iH-pyrrolo [2 ,3-b] 
S P art XV. Synthesxj 1 Se f t . B , Vo1 .«b. 

quinolines" , 1^ ' 747 

No. 8. 1987, pages 744 to „ 4Ment 
et al -a Novel and highly efficient 
Smith, Leon, et ax., . o£ tacrxne , 2-4,7,9-16, 
synthesis of the az * f f 0 ° 9 No . 31 , 1999, pages 5643 
Tetrahedron Lett 

to 5646 \ 1(5 ,6,8|17 



Relevant to claim No. 

21-23 
2-4,7,9-16, 
18-20 

1,5,6,8,17 

2-4,7,9-14/ 
18-23 

1,5,6,8/17 



LneiU ' ' ZZrZZZ^ on i familv anne: 



L . fe thc con iinuation of Box C. 

Q Further documents are Usieo m 



Q See patent family annex. 

n^d— ^ 

U« eaiiici document but publish" 0 ttoU»*«**um*ti»l»k«*«to tf on<ann(rt be 

L s-s»^*— " - " .... S^s^ 55 ^ 

means ^ intemat ional filing date but later * _____ 

-P- document published pnor to tne 

I than the prioi_)_ _gf^^ -. 



02 April , 20uz v 



I Facsimile No. 
FoimPCT/lSA/210 



Authorized officer 
Telephone No. 



(July 1998)"" 



267 



EP 1 354 884 A1 



B^RNATIONALSEAKCHREPORT 

t t 



Category* — - • - — 



J Wn,aiiona< application nT 
PCT/jpoi/ 11581 




& CA 2206080 A 
& 1169149 A 



& EP 7955S5 Al 
& US 5843951 A 



& AU 3877593 A 

& EP 503099 Al & 011 1060844 A 

& 5-112571 A & JP S - 948 A • 

• , * I & US 5420128 A 



Relevant *o daimNo. 

"^-376,8-107 
17 -'23 
4,5,7,11-16 



1-23 



268 



EP 1 354 884 A1 



INTERNATIONAL SEARCH REPORT 



fbteraationalappiicauonNo. 

PCT/JP01/11581 , 



491/14 



Int-Cl' 



its scope. However, 

per - sj^rsrrf 

Therefore, ^^ed therein, n«*ly, ^^Sered carbon r«g t 
description and disclose 5 . me mbered or 6 meme u pyr azololl.5- 

foSa (I) ^Ssed ring ^ other or a 

Uerocycle; ^e f u8f «»9 pyrrololl^-alpyrrmrdrn group or a 

"S5S5!y«SffiU structure,- and .. | 
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